NEW SERIES, VOL. 


XL 


APRIL, 1938 No. 


X 


Surgey, 


is the leading independent surgical Journal. It publishes many papers 
read before the outstanding Surgical Societies, but it is not “the official 
organ” of any organization. 


Copyright, 1938, by THe AMERICAN JOURNAL OF SuRGERY, INC. 


EDITORIAL BOARD 
Editor : 
Tuurston Scott Wetton 
New York 


D.C.Balfour Rochester, Minn. 


Carl Beck Chicago 
George R . Brighton New York 
Meredith F .Campbell New York 


James T .Case Chicago 
Isidore Cohn New Orleans 
Bradley L. Coley New York 
F.A.Coller Ann Arbor 
George W. Crile Cleveland 
E.C.Cutler Boston 
R.V. Day Los Angeles 
Charles A. Elsberg New York 
Herbert C. Fett Brooklyn 
C.R.G. Forrester Chicago 
H. Dawson Furniss New York 
J.H.Gibbon Philadelphia 
Emi! Goetsch Brooklyn 
Charles A. Gordon Brooklyn 
Donald Guthrie Sayre, Pa. 
A.E.Hertzler Kansas City 
Louis J . Hirschman Detroit 
James M . Hitzrot New York 
Frederick C. Holden New York 
Emile F . Holman San Francisco 
J. A. Hyams New York 
R.H. Jackson Madison 
John E. Jennings Brooklyn 
W.L.Keller © Washington, D.C. 
H.A.Kelly Baltimore 
T. J.Kirwin New York 
Arthur Krida New York 
A. V.S.Lambert New York 
Maurice Lenz New York 
H.H.M.Lyle New York 
Jerome M .Lynch New York 
Urban Maes New Orleans 
Harrison S. Martland Newark 
Rudolph Matas New Orleans 
Roy D.McClure Detroit 
H.C. Naffziger San Francisco 
C.R.O'Crowley Newark 
Louis E .Phaneuf Boston 
Eugene H .Pool New York 
Douglas Quick New York 
N .P. Rathbun Brooklyn 
H.A. Royster Raleigh 
Henry S. Ruth Philadelphia 
A.C. Scott Temple 
M.G.Seelig St. Louis 
J. Bentley Squier New York 
H. J. Stander New York 
George W . Swift Seattle 
H. L. Updegraff Los Angeles 
Grant E. Ward Baltimore 


J. H. Woolsey San Francisco 


EDITORIAL 
THE DEVELOPMENT OF SURGERY OF THE 
UPPER DIGESTIVE TRACT 


NOWLEDGE of the physiology of digestion began 
K with an operation on the stomach. On June 6, 1822, on 

the Island of Mackinac, the army surgeon William 
Beaumont was hurriedly called from the Fort to attend the 
desperately wounded Canadian habitant, Alexis St. Martin. 
He found a patient with a shotgun wound of the abdomen 
that had penetrated the stomach, fractured ribs and torn 
the lung. The situation appeared hopeless and it is still a 
mystery why it was not. Beaumont applied first aid, covered 
the wound with a protective dressing, and had St. Martin 
carried up the hill to the little post hospital. Later in the day 
the wound was cleaned of shot, clothing and fragments of 
bone, an ordeal courageously borne by the sturdy Canadian. 
There began the long, infinitely tedious convalescence with 
its struggle against the poorly understood problems of 
infection, healing and malnutrition. 

Ten months passed with slow progress when another 
crisis arose. St. Martin, hitherto a public charge, was denied 
further support by the civil authorities and was told to 
paddle home, a distance of three thousand miles. Beaumont, 
uniting generosity to his surgical skill and patience, resisted 
this demand by placing St. Martin in his own home where 
he continued his surgical ministrations while feeding, 
clothing and nursing him. Another year passed before the 
wound healed, leaving a gastric fistula. A modest report 
of the clinical aspects of the case was made and the surgical 
phase of the incident was closed. After a study of this 
report, one must give Beaumont the credit for saving St. 
Martin’s life by his patience, persistence and _ surgical 
skill. 

In the meantime, the idea of studying the processes of 
digestion in the stomach had germinated and in June 1825, 
these investigations were started along a carefully planned 
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course. Thus began from this most famous 
of all surgical cases, the association of 
surgeon and patient that was soon to 
become a more famous relation of scientist 
and subject with its extraordinary psycho- 
logical aspects, its curious accidents and 
excursions in a frontier setting. Without 
the original bond of surgeon and grateful 
patient, the scientific relation between the 
two probably never could have lasted long 
enough for the experiments to have been 
completed. And in after years, in spite 
of suspicion, irritation and even hatred 
that is suggested at times in their cor- 
respondence and in their contacts, we find 
the old surgeon-patient feeling reappearing 
at times as their only mutual bond. 

The story is well known, but among the 
circumstances leading to the foundation 
of the physiology of digestion, not the least 
important is the skilful surgical operation 
and the establishment of the firm personal 
relationship of successful surgeon and 
grateful patient. This paved the way for 
the masterly scientific studies that were 
to follow, culmmating in December 1833, 
in Beaumont’s famous “‘Experiments and 
Observations on the Gastric Juice and the 
Physiology of Digestion.””’ The meager 
state of chemistry and physiology at that 
time is startlingly emphasized when we 
read of Beaumont’s struggles to get a 
chemical analysis of gastric juice and no 
one in the United States was qualified to 
carry it out! In the face of innumerable 
difficulties, not the least of which was his 
own complete lack of scientific training, 
Beaumont’s achievement must rank him 
as one of the great geniuses of medicine. 

On the foundation laid by Beaumont 
has grown our present knowledge of the 
physiology of digestion. Prior to his time, 
isolated clinical and experimental observa- 
tions had made known disconnected facts 
concerning some diseases of the upper 
portion of the digestive tract. John Hunter 
described post-mortem digestion of the 
stomach wall, Matthew Baillie, in his 
notable work on pathology, described 
cancer and ulcer of the stomach, and 
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Spallanzani discovered that gastric juice 
acted outside the body. 

After Beaumont’s publication, knowl- 
edge grew slowly, keeping pace with the 
halting progress of chemistry, physiology 
and pathology. With the advent of anes- 
thesia and the application to surgery of the 
new science of bacteriology by Lister, 
abdominal section became possible and 
the pathology of the living was studied 
with an enormous increase in our stock 
of learning about the ills that afflict the 
organs of human digestion. Technical skill 
at first was not high, suture lines leaked 
and operations on the stomach, duodenum 
and biliary tract were attended by a very 
high mortality. The work of Kocher, 
Billroth, Mikulicz, Lembert and _ later 
McGraw, J. B. Murphy and Halstead made 
safe, technical manipulations, enabling 
the surgeon to try a variety of methods of 
attack on the lesions that were by now 
becoming well recognized. Diagnosis of 
most of the lesions of the upper gastro- 
intestinal tract was still not highly accu- 
rate, being based almost entirely on clinical 
observations. 

The application of the Roentgen ray 
to medicine marked a tremendous step 
forward in the accuracy of diagnosis, and 
in our knowledge of the functional behavior 
of the organs of digestion. The experi- 
mental observation of Pavlov had added 
enormously to our stock of physiologic 
information, while the investigations of 
Cannon with the x-ray on the behavior 
of digestion revolutionized our concept of 
the entire mechanism of digestion. Diag- 
nosis, which had been positive only when 
the lesion was hopeless, ceased to be deified 
guess-work and has become accurate to an 
amazing degree, due to the skill of the 
roentgenologist. 

In the meantime the surgeon was ac- 
tive, with leaders in this field, as the Mayos, 
Moynihan, Finney, and a host of others, 
amassing valuable clinical observations 
by studies of the reaction of all types of 
lesions to many varieties of surgical 
attack. Scientists and clinicians literally 
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by the hundreds now added their mite 
to the rapidly developing knowledge in 
this field. Much individual difference of 
opinion existed concerning the applicability 
of different surgical methods, but honest 
studies of end results over the course of 
years have gradually excluded operations 
that proved inadequate and replaced them 
with procedures that have proven their 
worth. Operative methods cannot be stand- 
ardized, nor is it desirable that they become 
so, but at present there is a large degree of 
unanimity of opinion concerning operative 
indications and operative methods. 

The past fifteen years have marked a 
great change in the viewpoint of the 
surgeon, with a corresponding improve- 
ment in his results. In the early days of 
modern surgery, interest centered on anat- 
omy and pathology with very little at- 
tention accorded to the chemical and 
physiologic aspects of the patient and his 
disease. Science has advanced in these 
fields with astounding and ever increasing 
speed, giving us a firmer groundwork 
of facts on which to base our technical 
procedures. Medical education, constantly 
improving, has given the young surgeon 
a training that enables him to utilize the 
new knowledge. At present the surgeon, 
in treating lesions of the digestive system, 
must use the chemical laboratory as freely 
as formerly he used the anatomic and 
pathologic laboratories without, however, 
minimizing the importance of the latter. 

The present generation of surgeons 
presents fewer great individual figures with 
perhaps a gain to the Science of surgery, 
if not to the Art. The laboratory has 
replaced the bedside manner. We have 
gained in tolerance, since we can now 
recognize that many lesions formerly 
subjected to operation can better be cared 
for by the internist. We recognize that no 
one can be an authority in all fields of 
medical endeavor and the patient benefits 
from close cooperation among all fields in 
medicine. Consultation formerly was the 
court of last resort and usually just 
preceded the final rites. Now we seek 
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consultation before operation by close 
association of surgeon, internist, roent- 
genologist and other specialists when 
needed. 

Honest studies of end results showed how 
frequent was the occurrence of post-opera- 
tive complications, but clinical and experi- 
mental studies have taught us how to 
prevent many of them. Anesthesia for 
years remained stationary, but in the 
past fifteen years, due to its new union 
with basic sciences and to its study by 
scientists, has advanced remarkably in 
safety, flexibility and applicability; and 
one can prophecy with accuracy further 
tremendous advances in this field. 

No single biologic process is completely 
understood; no technical procedure but is 
capable of being improved, and with the 
more complete amalgamation of surgery 
with the basic sciences we may rightly 
anticipate greater and more revolutionary 
advances in every aspect and branch of 
surgery. 

This new union of surgery and science 
demands a longer and more closely directed 
apprenticeship for its mastery. Therefore, 
definite steps are being taken in advising, 
supervising and regulating graduate study 
of the young man entering into all surgical 
specialties. The demand for such training 
is now infinitely greater than there are 
opportunities for acquiring it and we must 
make such changes in our hospitals as 
will enable them to satisfy these demands 
for the best possible training. 

Surgery was revolutionized by John 
Hunter in his day by his application of 
the scientific knowledge of that time to the 
stereotyped manual procedures of the ordi- 
nary surgeons. In the past twenty years, 
surgery has undergone a similar change 
in the application of science to surgery, 
the union being accomplished by thousands 
of scientists and surgeons instead of by one 
man. 

It is valuable for anyone practicing 
surgery to take stock frequently of what 
the best and latest surgical thought may 
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be in his field of work. The Editor of The 
AMERICAN JOURNAL OF SURGERY has 
done me the honor of allowing me to edit 
this number devoted to surgery of the 
upper part of the gastrointestinal tract. 
Our thanks are due to the busy surgeons 
who have so graciously prepared the arti- 
cles at sacrifice of their time and energy, 
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but who, by their efforts, have given us 
such a splendid survey of the best surgical 
practice in this special field today. 

Beaumont would be proud could he but 
see how the physiology he learned from a 
surgical operation is now applied daily to 
all surgical operations. 

FREDERICK A. COLLER, M.D. 
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THE IMPORTANCE OF GASTROSCOPY IN SURGICAL 
DIAGNOSIS* 


Epwarp B. BENEDICT, M.D. 


BOSTON, MASSACHUSETTS 


ASTROSCOPY is now a well recog- 
ts nized diagnostic procedure. It is 

safe, easy to perform, and gives 
information not obtainable by any other 
method. 

This discussion is based on a series of 456 
gastroscopies performed at the Massa- 
chusetts General Hospital, where the 
Wolf-Schindler flexible gastroscope'? has 
been in use since early in 1933. In this 
series there has been one minor complica- 
tion, but no major complication. Prelimi- 
nary x-ray examination of the esophagus 
is always carried out before gastroscopy in 
order to rule out esophageal disease that 
would contraindicate the blind passage of 
the gastroscope. Preliminary esophago- 
scopy is unnecessary, however, for the 
flexible gastroscope always passes readily 
through an esophagus that appears normal! 
to x-ray examination. 

Gastroscopy is conducted as an office or 
out-patient department procedure. As the 
patient must be fasting, early morning is 
the best time. Preliminary gastric lavage 
is usually unnecessary and inadvisable as 
it may irritate the mucosa, but preliminary 
drainage by lowering the patient’s head 
with a large stomach tube in place will 
frequently yield from 1 to 2 ounces of 
retained secretions and result in a more 
complete and satisfactory view of the 
mucosa. For anesthesia of the throat a 2 per 
cent solution of pantocaine, used as a 
gargle, has been found sufficient. Codeine, 
1g gr., may be used for sedation. 


During the examination the patient lies 
on the left side with the head extended on 
pillows or held in the hands of a trained 
assistant. Only a very few minutes are 
necessary for complete gastroscopic study, 
and the patient may go home immediately 
afterwards. He may eat within an hour of 
the examination, or as soon as the local 
anesthesia wears off. Except for slight 
sore throat, there will be no unpleasant 
aftermath. 

Gastroscopy permits a minute study of 
almost all the gastric mucosa, but certain 
blind areas should be mentioned. The 
duodenum cannot be seen. The pylorus is 
usually well visualized, but an ulcer lying 
within the pyloric canal will probably not 
be visible. In a J-shaped stomach it may 
be impossible to see the lesser curvature 
of the antrum near the pylorus. This 
gastroscopic blind spot is due to angulation 
and is not always present; during the 
passage of a peristaltic wave the whole 
lesser curvature may become visible even 
in a difficult case. Owing to the fact that 
the objective lens looks at right angles to 
the axis of the instrument there is a blind 
spot on the greater curvature where the 
tip of the gastroscope impinges on the 
muscosa. By manipulation of the instru- 
ment this area becomes very small. The 
portion of the fundus above the cardiac 
orifice and adjacent to the esophagus ts also 
invisible, but is a relatively unimportant 
area. Except for these small areas, which 
are of varying visibility and importance in 
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different stomachs, the entire gastric mucosa 
is usually very well seen. 

Indications for gastroscopy include all 
diseases of the stomach, for there is no 
intrinsic gastric pathology in which direct 
endoscopic examination of the mucosa may 
not give information impossible to obtain 
by any other method. If gastroscopy were 
done routinely on all patients with stomach 
complaints much valuable information 
would be obtained. Gastroscopy is easier 
to perform than cystoscopy and should 
bear much the same relationship to 
gastroenterology that cystoscopy bears to 
urology. In general we may say that gastro- 
scopy is indicated in many cases of benign 
tumor, malignant tumor, gastric ulcer, 
duodenal ulcer, gastritis, unexplained gas- 
tric symptoms, such as indigestion, dys- 
pepsia, sour stomach, etc., gastric neurosis, 
hematemesis, melena, pernicious anemia, 
post-operative gastritis, and gastrojejunal 
ulcer. 

Benign Tumor. Gastroscopy in benign 
tumor of the stomach will indicate the 
location of the growth, its general appear- 
ance, its basic attachment to the stomach 
wall, and the condition of the surrounding 
mucosa. Thus assistance will be obtained 
in determining whether the tumor is really 
benign, or possibly already malignant, and 
in deciding the question of operability and 
extent of operation necessary. Small tumors 
with a broad base or an ulcerated surface 
are likely to be malignant. Adenomatous 
polypi, although benign in their early 
stages, are likely to become malignant* 
and, if not resected at once, should be care- 
fully observed gastroscopically. Occasion- 
ally cases thought to be benign tumor will 
be shown by gastroscopy to be due to 
foreign body. 

Malignant Tumor. In malignant neo- 
plasm of the stomach gastroscopy aids in 
making an early diagnosis, in confirming a 
diagnosis already made, in differentiating 
benign from malignant lesions, and in 
determining the extent and operability of a 
malignant tumor.**’ The early diagnosis 
of cancer is a goal toward which we are all 
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striving, and will be definitely hastened 
when more patients have a gastroscopic 
examination at the first sign of stomach 
trouble. Gastroscopy to confirm a diagnosis 
may occasionally show no lesion at all in 
the area suspected, in which case further 
x-ray examination must be carried out, but, 
on the other hand, it may reveal a much 
more extensive process than was antici- 
pated. In such cases surgical plans will be 
materially altered. In some _ instances 
gastroscopy has been of definite assistance 
when the question arose as to whether a 
mass close to the stomach wall was intrinsic 
or extrinsic. When other types of gastric 
malignancy, as lymphoma or sarcoma, are 
suspected clinically or roentgenologically, 
gastroscopic examination may be of very 
great importance in excluding or confirm- 
ing the diagnosis. 

Gastric Ulcer. Contrary to the clinical 
impression in America that duodenal ulcer 
is more common than gastric ulcer, a recent 
study® of 457 peptic ulcers at necropsy 
revealed 240 gastric ulcers, 215 duodenal 
ulcers, and 2 jejunal ulcers. In Europe as 
well, gastric ulcer is reported to be more 
common than duodenal ulcer. It may be 
anticipated that, with the more frequent 
use of the gastroscope in this country, the 
clinical diagnosis of gastric ulcer will be 
much more frequent. Although it is not 
possible to see all gastric ulcers,® the direct 
endoscopic observation of a gastric ulcer 
gives much valuable information not other- 
wise obtainable regarding (1) the benign or 
malignant nature of the ulcer, (2) its 
ability to heal, and (3) the amount of 
associated gastritis. 

An ulcer with sharp margins and a clean 
base is likely to be benign, but an ulcer 
with a slightly nodular margin and a dirty 
base is likely to be malignant. Schindler® 
has emphasized that the gross differentia- 
tion between benign and malignant gastric 
ulcer is easier by gastroscopic observation 
of living tissue than by pathologic observa- 
tion of dead tissue, for in the former the 
presence of the circulating blood and the 
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direct inspection of the tissues in their 
normal colors is of great assistance. 

Only by gastroscopy can the complete 
healing of a gastric ulcer be shown. The 
disappearance of the niche by x-ray ex- 
amination does not necessarily mean that 

epithelialization has taken place, for the 
crater may be filled with mucus and 
so may fail to fill with barium, or a very 
small crater may not be demonstrable 
roentgenologically. 

The amount of gastritis associated with 
gastric ulcer is variable. In my experience 
there is usually evidence of gastritis in the 
neighborhood of the ulcer. This may mani- 
fest itself by the presence of mucosal 
hemorrhages, pigment spots, verrucous 
elevations in the mucosa, and mucosal 
erosions. In the presence of a severe general- 
ized hypertrophic gastritis associated with 
a gastric ulcer, good results cannot be 
expected from a local excision of the ulcer. 
In fact, even with extensive gastric resec- 
tion large areas of gastritis may remain and 
the surgical result will be problematical. 
When surgery becomes imperative due to 
failure of medical treatment, danger of 
malignant degeneration, or hemorrhage, 
the surgeon should know the amount of 
gastritis present so that he may decide on 
the type and extent of the operation to 
be performed. 

Duodenal Ulcer. An ulcer in the duo- 
denum is not visible by gastroscopy, but in 
duodenal ulcer, as in gastric ulcer, there is 
usually an associated gastritis. The degree 
of gastritis varies from a slight amount of 
superficial gastritis to very severe hyper- 
trophic gastritis with erosions. The usual 
location of the process is in the body of the 
stomach, but when there is pyloric obstruc- 
tion, superficial gastritis of the antrum is 
common, and the gastroscopist will fre- 
quently demonstrate increased reddening, 
mucosal hemorrhages, pigment spots, and 
hemorrhagic erosions. When a_ severe 
hypertrophic gastritis is present, with 
verrucous elevations in the mucosa, ero- 
sions, and superficial ulcerations, it must 
be recognized that we are dealing with 
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more than a simple duodenal ulcer, and the 
treatment must be planned accordingly. 
Gastric ulcer is a not infrequent accompani- 
ment of duodenal ulcer, and may be 
demonstrated gastroscopically. The treat- 
ment of duodenal ulcer may thus be con- 
siderably modified after a detailed study 
of the gastric mucosa by gastroscopy. 

Chronic Gastritis. In this disease, the 
commonest of all gastric disorders, gastro- 
scopy is recognized as the best method of 
examination,''!*!5 for only by direct in- 
spection of the mucosa can we demonstrate 
the finer changes seen in chronic gastritis. 
In general, chronic gastritis may be sub- 
divided into three types, superficial, hyper- 
trophic, and atrophic, but sometimes more 
than one type will be present in the same 
stomach, and a strict adherence to classi- 
fication will be impossible. 

Superficial Gastritis. The changes seen 
in superficial gastritis are increased redden- 
ing of the mucosa, edema, and exudate. 
Small erosions may be present. There may 
be bleeding from the inflamed mucosa, or 
from the erosions. It is important for the 
surgeon to realize that hemorrhage may 
occur in superficial gastritis. Gastroscopic 
examination in such cases will therefore 
save unnecessary surgical exploration. 

HypertrophicGastritis. The changes seen 
by gastroscopy in hypertrophic gastritis 
consist in elevations in the mucosa varying 
in degree from granular or verrucous, to a 
nodular or even polypoid size. Irregular 
creases are visible in the mucous membrane 
and the rugae may have a beaded or cater- 
pillar-like appearance, sometimes ending 
abruptly or in a bulbous manner. The 
mucosa itself, normally glistening with 
many highlights, appears dull, with few or 
no highlights. Erosions and _ superficial 
ulcerations are very frequently present. 

Hypertrophic gastritis is a very impor- 
tant disease from a surgical standpoint 
because it may be the source of severe 
Massive, even fatal 
hemorrhage has occurred from gastritis 
alone. Gastroscopic examination in such 
cases not infrequently reveals the exact 
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source of the bleeding, or may show a very 
diffuse inflammatory hemorrhagic process. 

Surgery is contraindicated. In the past 
many patients have suffered a fruitless 
surgical exploration because of unexplained 
hematemesis or melena under the erroneous 
supposition that a peptic ulcer had been 
overlooked, whereas in reality the bleeding 
was coming from a severe chronic gastritis 
with multiple erosions.'* The surgeon must 
also be familiar with the fact that chronic 
hy pertrophic gastritis may simulate peptic 
ulcer in sy mptomatology, or may present a 
very variable picture. 

A positive gastroscopic diagnosis of 
hypertrophic gastritis is often a satisfactory 
solution to the case with vague and other- 
wise unexplained gastric symptoms, such as 
indigestion, gas, heartburn, dyspepsia, sour 
stomach, etc. Such cases, often given an 
unjust and erroneous diagnosis of gastric 
neurosis in the past, will require medical 
treatment, but the surgeon will frequently 
be called upon to direct the methods used 
in differential diagnosis. 

Atrophic Gastritis. The mucosa in 
atrophic gastritis is very pale, and so thin 
that the blood vessels of the submucosa are 
plainly seen. The gastroscopic picture is 
unmistakable. It is a condition seen 
in deficiency diseases, notably pernicious 
anemia. Liver therapy improves the condi- 
tion of the gastric mucosa.!® 

The surgical significance of atrophic 
gastritis lies in the fact that gastric neo- 
plasm probably arises more commonly 
from an atrophic mucosa than from appar- 
ently normal mucosa.”?!?? Because of our 
interest in atrophic gastritis, several cases 
of deficiency disease have been examined 
here gastroscopically, and in two of them 
(one a, pernicious anemia, the other 
a Plummer-Vinson syndrome) polypoid 
tumors of the stomach have been dis- 
covered, confirmed by x-ray examination, 
and resected. Both were thought to be 
malignant, and were so proved on path- 
ologic examination. 

Post-Operative Gastritis. Gastroscopists 
are generally agreed that chronic gastritis 
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is to be found frequently after gastric 
operations, whether pyloroplasty, gastro- 
enterostomy, or partial gastric resection. 
Whether this is due to the altered 
gastric physiology is not known. Many 
stomachs before operation exhibit more 
or less chronic gastritis in association 
with the peptic ulcer or carcinoma for 
which the operation was undertaken. This 
gastritis may persist following operation, 
further inflammatory changes may take 
place, or, if no gastritis was evident before 
operation, it may develop after operation. 
Any of the mucosal changes already de- 
scribed in superficial or hypertrophic gastri- 
tis may be found in post-operative gastritis. 
When intractable symptoms persist and 
gastroscopy shows the presence of a severe 
gastritis, further surgery may be necessary, 
as, for example, undoing of a gastro- 
enterostomy, or further gastric resection. 

Gastro-Jejunal Ulcer. Marginal ulcers 
are sometimes, but not always, well seen by 
gastroscopy. It is not to be expected that 
jejunal ulcers far removed from the stoma 
will be seen. Gastroscopy should be done in 
cases of suspected gastrojejunal ulcer, for 
in addition to a direct inspection of the 
ulcer, gastritis and perhaps multiple ulcera- 
tions may be found, and the treatment of 
the disease modified accordingly. 


CASE REPORTS 


In the following case, in which autopsy 
showed carcinoma of the stomach, more 
attention should have been paid to the 
gastroscopic report: 


Case 1. E. D. S. (M.G.H. 9253), a white 
American male of 68, first entered the hospital 
in August 1934, because of 20 pounds’ weight 
loss in three months. There were no symptoms 
whatever referable to the gastrointestinal tract. 

Past History. This was not remarkable 
except for an excessive use of alcohol for a 
thirty year period as a young man, urethral 
stricture, and a mild diabetes of three years’ 
duration. It was thought possible that the 
diabetic diet might be responsible for the 
weight loss. 

Physical examination was essentially negative. 


_ 
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Laboratory Findings. R.B.C. 5.6 million. 
Hemoglobin go. The stool was guaiac-positive 
on three examinations. Gastric analysis showed 
no free acid in the fasting content or one hour 
after histamine. The fasting blood sugar was 
171 mg. per 100 c.c. 

X-ray Examinations. On seven different 
examinations done over a two year period from 
August 1934, to July 1936, it was impossible to 
make a positive diagnosis. There was a deform- 
ity in the prepyloric region, but it was impos- 
sible to say whether this was due to neoplasm, 
ulcer, or inflammation. An early report sug- 
gested a small neoplasm; later reports, while 
showing much the same lesion, indicated slight 
improvement and tended toward a_non- 
malignant diagnosis. 

Gastroscopy. In October 1934, gastroscopy 
showed very irregular areas on the lesser curva- 
ture and posterior wall, consistent with marked 
hypertrophic gastritis or with infiltrating 
malignancy. Exploratory laparotomy was urged 
by the gastroscopist unless malignancy could be 
positively excluded by x-ray. The patient 
gained weight and strength and continued 
symptom-free. 

In December 1934, a repeated gastroscopy 
showed irregular and slightly nodular appear- 
ance of the lesser curvature, consistent with 
hypertrophic gastritis but not excluding 
neoplasm. 

Clinical Course. The patient continued to 
do well as regards his stomach, and attention 
was focused on his diabetes and hypertrophied 
prostate, for which prostatectomy was per- 
formed in September 1935. In March 1936, 
it was noted that his appetite was poor and his 
weight was six pounds lower than it had been 
a year previously, although at least ten pounds 
higher than it had been after prostatectomy. 
Anorexia was again noted in February 1937, 
but in April the only symptom referable to the 
gastrointestinal tract was a little indigestion. 
There had, however, been marked weight loss. 
In May 1937, he died at another hospital. 

The autopsy showed confluent broncho- 
pneumonia and extensive carcinoma of the 
stomach with regional extension and metastases 
to the lungs, liver, mesenteric and periaortic 
lymph nodes, and ileum. 


Comment. Gastroscopy here was more 
accurate than any other method of exami- 
nation. More weight should have been 
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placed on the gastroscopic findings. The 
age of the patient, absence of symptoms, 
slow rate of growth, and complication 
of diseases were, however, extenuating 
circumstances. 

In the following case of severe gastric 
hemorrhage, gastroscopy demonstrated gas- 
tric ulcer with superficial and hypertrophic 
gastritis: 


Case 1. M. E. M. (M.G.H. 15015), a 
35 year old American truck driver, entered the 
hospital in September 1937, because of hema- 
temesis. There had been two severe episodes of 
bleeding, one eight months prior to admission, 
when he vomited about a pint of blood, and 
the other two days before admission, when he 
had repeated hematemesis of a cupful or more 
of changed blood. 

The past history was negative. 

Physical Examination. There were marked 
pallor and dehydration. Blood pressure was 
108 systolic, 68 diastolic. 

Laboratory Findings. R.B.C. 2.5 million, 
hemoglobin 50 per cent. W.B.C. 18,000. The 
stools were positive for guaiac on three 
occasions. 

X-ray examination eight months previous, 
three weeks after the first episode, was negative 
except for moderate hypertrophic gastritis. 
Severe hematemesis continued for several days 
after admission, and the red count fell to 1.5 
million. A repeated x-ray examination twelve 
days after the second episode was inconclusive. 

Gastroscopy two days later showed a super- 
ficial 1 X 2 cm. ulcer on the anterior wall of the 
stomach near the cardia. Marked superficial 
and hypertrophic gastritis of the upper part 
of the body and fundus of the stomach was also 
demonstrated. 

Clinical Course. In view of these findings 
it was felt that surgery was definitely contra- 
indicated. Under medical treatment he became 
asymptomatic about one month after admis- 
sion, at which time x-ray examination showed 
unusually marked hypertrophic gastritis and 
active duodenal ulcer. Two months after dis- 
charge from the hospital this patient was 
entirely symptom-free and able to go back to 
work. 


Comment. Gastroscopy here demon- 
strated a very extensive superficial and 
hypertrophic gastritis of the body and 
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fundus of the stomach with a gastric ulcer 
high up near the cardia. These gastroscopic 
findings constituted a definite contraindi- 
cation to surgery in this case. 

The following case shows how important 


gastroscopy may be in a case of duodenal 
ulcer: 
Case 1. P.S. (M.G.H. 91374), a 43 year 


old Greek housewife, entered the hospital 
November 10, 1937, complaining of epigastric 
pain and vomiting. 

Two months previous the epigastric pain had 
begun, usually relieved by milk. Three weeks 
before admission, there was fulness, with 
vomiting of sour material at two or three day 
intervals. 

The past history was negative, and physical 
examination was also negative except for 
epigastric fulness. 

Laboratory Findings. Urine, blood, stools, 
and gastric analysis were essentially normal. 

X-ray examination on two occasions demon- 
strated a 0.5 cm. duodenal ulcer without other 
pathology. 

Clinical Course. Because of obstinate ob- 
structive symptoms it was felt that surgery was 
indicated, but this was delayed. 

Gastroscopy demonstrated superficial and 
hypertrophic gastritis, a gastric ulcer near the 
cardia, and multiple gastric erosions with 
active hemorrhage. 

Under medical management, including psy- 
chotherapy, this patient showed a striking 
improvement and was discharged home without 
operation. 


Comment. In view of the gastroscopic 
findings surgery was contraindicated in 
this case. 

In the following case no satisfactory 
diagnosis was reached until gastroscopy 
showed chronic gastritis with erosion: 


Case iv. J. G. L. (B.M.H. 78062), a mar- 
ried American housewife of 69, entered the 
hospital on September 8, 1937, as a patient of 
Dr. B. T. Guild. 

There had been occasional irregular attacks 
of dull epigastric pain, nausea, and vomiting 
of fifteen years’ duration, anorexia, debility, 
and loss of 30 pounds in weight in the past two 
years, and very dark stools for the past month. 
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The past history was non-contributory. 
Physical examination revealed a pale and 
undernourished woman. 

Laboratory Findings. R.B.C. 3.0 million. 
Hemoglobin 50 per cent. The smear was normal 
except for moderate achromia. The urine was 
negative. The stool was guaiac-negative on 
three examinations. 

X-ray Examination. A gastrointestinal ser- 
ies was negative except for diverticuli of the 
fundus of the stomach and the second portion 
of the duodenum. A barium enema gave nega- 
tive results. The Graham test was negative. 

Gastroscopy showed a 3 mm. erosion just 
proximal to the musculus sphincter antri with 
marked superficial and hypertrophic gastritis. 


Comment. In this case gastroscopy not 
only revealed the source of the hemorrhage, 
but also indicated that a severe gastritis 
was the cause of the long-standing gastric 
complaints. 


CONCLUSIONS 


Gastroscopy with the flexible gastroscope 
is safe and easy to perform. 

Gastroscopic examination gives informa- 
tion not obtainable by any other method. 

Indications for gastroscopy include be- 
nign and malignant gastric neoplasm, 
gastric, duodenal, and jejunal ulcer, and 
superficial, hypertrophic, atrophic, and 
post-operative gastritis. In many cases of 
gastrointestinal hemorrhage, vague gastric 
complaints, gastric neurosis, and deficiency 
disease, gastroscopy should be performed. 
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AcTINoMycosis may be primary in the [salivary] gland itself, after 
gaining entrance through the duct, but usually it is secondary to involve- 


ment of neighboring infected tissues. 


From—*“‘Surgical Diseases of the Mouth and Jaws” by Earl Calvin Padgett 


(Saunders). 
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Wa G. Mappock, M.D. 


Associate Professor of Surgery, University of Michigan School of Medicine 


ANN ARBOR, MICHIGAN 


O view surgical lesions of the stomach 

and duodenum from the standpoint 

of etiology, symptoms and signs, 
pathology, and operative correction is to 
miss much. Altered physiology and _ bio- 
chemistry are also important and _ the 
surgeon of today has broadened his field 
to understand and correct the deficiencies 
resulting from nutritional disturbances. 
These deficiencies may be associated with 
the vitamins, minerals, proteins, carbo- 
hydrates and fats, either individually or in 
combination. 

Caloric requirements cannot always be 
entirely provided for, but even with com- 
plete pyloric obstruction, energy for many 
days is obtained since the body oxidizes 
its own tissues. The parenteral administra- 
tion of glucose is a distinct aid in prevent- 
ing ketosis; actually sufficient glucose can 
be given to maintain the glycogen reserves 
of the body at a fair level. However, the 
substances that can be administered in 
quantities by the intravenous channel— 
water, glucose and sodium chloride—are 
inadequate by themselves to maintain 
health for more than two or three weeks. 
Vitamins and proteins are also needed and 
these requirements are often a considerable 
problem for the seriously ill patient. For 
many of them the period of malnutrition 
has existed for months before the opera- 
tion, and a long-standing deficit is present. 
The purpose of this paper is to review 
briefly the vitamin and protein deficiencies 
as they may affect the surgical patient 
with a lesion of the stomach or duodenum. 


VITAMIN DEFICIENCIES 


In 1934, Strauss! presented an excellent 
article on the réle of the gastrointestinal 


trace in deficiency disease, in which he 
pointed out that disturbances in digestion 
and absorption, as by vomiting, diarrhea 
or dysentery, are in the north temperate 
regions a more frequent cause of deficien- 
cies than inadequate composition of 
the diet. McCollum,? in 1937, summa- 
rized the recent advances in nutritional 
research and Youmans,* at about the 
same time, stressed the recognition of 
the mild or early forms of deficiency, 
which must be much more common in 
many groups of seriously ill surgical 
patients than is realized. This subject 
merits closer attention from the surgeon. 
Vitamin A. A case of night blindness 
due to a nutritional deficiency associated 
with a gastrocolic fistula was reported by 
Wilbur and Eusterman‘ in 1934. The pa- 
tient had had a gastroenterostomy for a 
duodenal ulcer in 1919, and in 1929 
symptoms of jejunal ulceration appeared. 
Two years later, in 1931, diarrhea from a 
gastrocolic fistula began, and periods of 
night blindness occurred. The four to six 
semi-soft stools daily contained undigested 
food particles. Following operative closure 
of the fistulous connection the diarrhea 
and the night blindness disappeared. 
Studies have shown that night blindness, 
or difficult vision in faint illumination, 
depends upon a disturbance in the metab- 
olism of visual purple of the retinal rods 
and that the disturbance is related to a 
vitamin A deficiency. Milder forms of the 
deficiency, short of actual night blindness, 
are rather common; Corlette, Youmans, 
Frank and Corlette® recently reported that 
50 per cent of a representative group of 
adult clinic patients in the mid-south 
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showed vision below normal standards by 
the photometer test. 

Vitamin A deficiency may also be mani- 
fested in a keratinization of epithelial cells 
in glands and their ducts, and in many 
organs. Wolbach* presents an excellent 
discussion of this pathologic change among 
others resulting from vitamin deficiency. 
As a test for this keratinization Blackfan 
and Wolbach’?’ made smears from con- 
junctival scrapings, which, when stained, 
showed the abnormal presence of cornified 
epithelial cells. Skin changes suggested by 
Frazier and Hu® as diagnostic, consist of 
keratotic papules of varying size arising 
from pilosebaceous follicles, and commonly 
found over the thighs, arms and shoulders. 
In two of Youman’s patients these lesions 
cleared up after treatment with cod liver 
oil. 

Fish oils contain large amounts of 
vitamin A and are therefore commonly 
used for treating this deficiency. Carotene, ! 
a precursor of vitamin A, can be given as a 
rich source of the vitamin. The oils are less 
expensive, however, and have other vita- 
mins present. 

Vitamin B,. The most common cause 
of peripheral polyneuritis in this country 
is the dietary deficiency associated with 
chronic alcoholism. Lettsom’ first described 
alcoholic polyneuritis in 1787 and for 
decades thereafter the disease was thought 
to be a direct effect of alcohol. In 1928, 
Shattuck” suggested that the poor diet 
of the chronic alcoholic was the cause of 
the disturbance, and subsequent studies 
have corroborated this opinion. Evidence 
now is even more specific, the disease being 
considered as due to a deficiency of 
vitamin B. 

In a few cases, surgical lesions of the 
gastrointestinal tract have been responsible 
for peripheral polyneuritis. The disorder 
has been secondary to pyloric stenosis 
associated with peptic ulcer and gastric 
carcinoma and polyps, and also secondary 
to gastroenterostomy and to persistent 
vomiting following biliary tract operations. 
That the failure of the gastrointestinal 
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tract to retain food can result in this 
deficiency is further shown by the occur- 
rence of peripheral poly neuritis in ¢ ase of 

“pernicious vomiting” of pregnancy.’ 

Mild or subclinical forms of vitamin B, 
deficiency are undoubtedly widespread, but 
are very difficult to diagnose. Many people 
so afflicted drag about with anorexia, 
vague pains, weakness, indigestion and 
hypotonicity of the bowel. A calculation 
of the vitamin B, inadequacy of the diet 
by Cowgill’s formula"! promises to be very 
helpful.'*? Trial by treatment is also worth- 
while when deficiency is suspected. 

In the treatment of mild forms of 
vitamin B; deficiency or of actual multiple 
polyneuritis, yeast or yeast concentrates 
are commonly used.? A pure crystalline 
form of vitamin B, Is now available and 
can be given parenterally. Vorhaus, Wil- 
liams and Waterman" reported excellent 
results with this substance in over 100 cases 
of deficiency. Weiss and Wilkins'* more 
recently used the crystalline preparation, 
among other substances, in the treatment 
of cardiovascular disturbances associated 
with vitamin B, deficiency and obtained 
remarkable improvements. 

Vitamin By. Pellagra, as commonly 
seen in its endemic form, is due to a 
deficiency of vitamin Be. The sporadic cases 
in the northern part of the country are 
almost always associated with organic 
diseases of the gastrointestinal tract or 
with chronic alcoholism.! Eusterman and 
Balfour’ found pellagra to be the most 
common vitamin deficiency encountered in 
disorders of the stomach and duodenum. 
Actual primary lesions reported as causes 
of pellagra’ are: pyloric obstruction from 
gastric carcinoma or peptic ulcer; unneces- 
sary gastroenterostomy; gastric syphilis; 
esophageal stricture; jejunostomy feed- 
ings; ulcerative colitis; amebic dysentery; 
jejunal stenosis; ileac stenosis; and rectal 
stricture. As mentioned previously, besides 
the importance of inadequate intake of 
food, other factors, such as failure to 
retain the food through obstruction or 
diarrhea, and failure properly to assimilate 
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the food, also play a significant part in 
producing the deficiency. 

In the recognition of pellagra associated 
with gastrointestinal disease, the cutane- 
ous changes on the exposed parts of the 
body, the hands, wrists, and face are most 
important.'* The common lesions may vary 
from a hyperkeratosis and blotchy pig- 
mentation to extensive bullous lesions. 
With chronicity the skin becomes hard- 
ened, rough, scaly and permanently pig- 
mented. The distribution on the wrists 
and forearms has repeatedly earned the 
phrase “‘gauntlet” or “‘glove”’ dermatitis. 
Usually the lesions enaiel with gastro- 
intestinal disorders are less severe than 
those observed in pellagrous regions, and 
hyperkeratoses with a dryness and scaliness 
of the skin suggests a mild deficiency. 
The tongue, which in severe disturbances 
is red, swollen, dry and ulcerated, in mild 
cases is merely reddened and smooth 
along the sides and tip. Field'® has found 
the skin and tongue signs of mild deficiency 
to be quite common among hospital 
patients in Ann Arbor. The constant 
presence of diarrhea in the severe cases Is 
often absent or replaced by constipation 
in the milder forms. Commonly associated 
with dermatitis and diarrhea in severe 
pellagra, is dementia. This usually is in the 
form of a delirium similar to that seen in 
other infectious or toxic states. 

The treatment of secondary pellagra is 
inseparably connected with the treatment 
of the primary gastrointestinal disease. 
Pre-operative dietary measures should be 
carried out if at all possible. In many 
cases the operation, as, for example, the 
relief of pyloric obstruction, has to come 
first. Later, the addition of proper foods 
should be started as soon as possible; yeast, 
eggs, milk, the juices of citrous fruits, cod 
liver oil, lean meat and green vegetables 
are particularly essential. Yeast or yeast 
concentrates require special emphasis be- 
cause they apparently contain all of the 
‘“‘B-factors” and can be given when 
patients are taking only fluids. Liver 
extracts have been shown to be of value 
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in pellagra, but it is rather unfortunate 
that present day parenteral preparations 
for pernicious anemia have been so purified 
that possible vitamin Be elements have 
been largely eliminated. Within recent 
months nicotinic acid has been employed 
and has shown promising results in the 
treatment of pellagrins."” 

Vitamin C. Interest in vitamin c is now 
largely concerned with the recognition of 
early signs of the deficiency, since typical 
scurvy is quite rare. The pure vitamin 
substance, known as ascorbic or cevitamic 
acid, has been synthesized by several 
procedures and is relatively inexpensive. 

Many observers believe that mild or 
latent scurvy is quite common. Yavorsky 
and King'® estimate that at post mortem 
20 per cent of the subjects show mild 
deficiency. Youmans, Corlette, Akeroyd 
and Frank" found latent scurvy in twelve 
of fifteen adults whose diets were suspected 
of being inadequate in vitamin c. For the 
better detection of mild deficiency, methods 
have been developed for the determination 
of (1) the urinary excretion,” (2) the body 
store,” and (3) the blood plasma or serum 
concentration of cevitamic acid.?!??) A 
further promising test®* consists in the 
production of venous stasis in an arm for 
fifteen minutes with a blood pressure cuff 
at 50 mm. of mercury and then the count- 
ing of the number of petechial hemorrhages 
in a skin area of 60 mm. in diameter in the 
antecubital fossa. A positive test consists 
in the presence of more than eight pete- 
chiae; five or fewer constitute a negative 
reaction. 

With the problem of hemorrhage in 
surgical patients it is odd that little men- 
tion is made of vitamin c. The tests 
developed and the availability of cevitamic 
acid should lead to studies in this regard. 

Vitamin D. The association of vitamin 
p with rickets is well known. Further 
studies connected it with the development 
of the teeth and with osteoporosis, osteo- 
malacia, tetany and some forms of patho- 
logic fractures. Definite deficiencies in 
vitamin D have been secondary to gastro- 
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intestinal diseases'* in which the absorp- 
tion of food has been interfered with, 
such as in celiac disease, sprue, external 
biliary fistula and chronic jaundice. Excel- 
lent reports by Ivy, Shapiro and Melnick,” 
McNealy, Shapiro and Melnick,® and 
Boys” are available to show the value of 
viosterol in lessening the hemorrhagic 
tendency in patients with jaundice. 

Anemia. Anemia is not known to be 
due to a vitamin deficiency, but is fre- 
quently associated with nutritional dis- 
turbances. The blood picture secondary to 
diseases of the gastrointestinal tract” varies 
considerably in type and extent. In the 
absence of gross bleeding, patients with 
gastric or duodenal ulcers usually show 
little change from the normal. On the other 
hand, patients with gastric carcinoma 
generally show a secondary anemia as a 
result of a continual oozing of blood from 
the carcinomatous surface. The degree of 
anemia found in such cases has been 
reported as roughly proportional to the 
extent of the lesion.* 

Achlorhydria is a common finding in 
both gastric carcinoma and pernicious 
anemia. Although not with the frequency 
one might expect, these two diseases have 
been coexistent. Conner and Birkeland” 
reviewed twenty such cases, and in most 
instances found the onset of the gastric 
carcinoma and the pernicious anemia to 
be approximately simultaneous. 

Pernicious anemia has followed partial 
gastrectomy for carcinoma, ulcer and 
syphilis of the stomach, and also gastro- 
enterostomy for peptic ulcer. Goldhamer® 
summarized the findings in twenty-three 
such cases and pointed out that a number 
of years generally passed before the perni- 
cious anemia became apparent. 

The treatment to be carried out for the 
anemias depends largely upon the type. 
The secondary anemias of hemorrhage 
respond well to large doses of iron; iron 
and ammonium citrate, reduced iron and 
ferrous sulphate are quite satisfactory. For 
pernicious and other forms of hyperchro- 
matic anemia, liver therapy is indicated. 
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PROTEIN DEFICIENCY 


Among surgical patients with malnutri- 
tion from serious disturbances of gastro- 
intestinal function, the effects of protein 
deficiency are more frequently seen than 
are those of vitamin deficiencies. Prolonged 
low protein ingestions result in low 
plasma proteins, and “nutritional edema” 
as rather common sequelae. Jones and 
Eaton,*! in 1933, presented a series of 
thirty-four patients who showed edema 
following operations, mainly operations on 
the gastrointestinal tract. The majority 
of the patients were undernourished prior 
to operation because of malignancy, pyloric 
obstruction and similar conditions. Most 
of them had serum proteins below the 
critical level of Moore and Van Slyke*® at 
which edema tends to develop (a total 
serum protein of 5.5 + 0.3 Gm. per 100¢.c¢.; 
serum albumin 2.5 + 0.2 Gm. per 100 c.c.). 

Besides the low serum protein, Jones 
and Eaton*! considered profuse surgical 
drainage, the general effects of sepsis, 
loss of serum protein by massive hemor- 
rhage, a retention of base due to temporary 
disturbance of renal function, and the 
administration of excessive amounts of 
water and salt as additional factors in the 
production of edema. The latter is of 
particular importance, since seriously ill 
patients presenting malnutrition or sepsis 
were shown by Coller, Dick and Maddock** 
routinely to develop water retention if 
water requirenients were supplied intra- 
venously in the form of saline solutions 
and sodium chloride was not needed. This 
occurred, as suggested also by Jones and 
Eaton, even when the serum protein level 
was approximately normal. While all the 
factors mentioned set the stage for the 
development of edema in surgical patients, 
in the experience of Coller, Dick and 
Maddock the administration of unneces- 
sary amounts of saline solution to patients 
with malnutrition or sepsis was almost 
invariably the common agent precipitating 
the edema. From an experimental study 
on dogs involving low serum proteins 
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Weech, Snelling and Goettsch** agree with 
other investigators that salt is essential for 
edema. In a recent publication Curphey 
and Orr* stress the relationship of low 
serum protein and excess sodium chloride 
to edema. The first thought of the surgeon 
on finding edema in a sick surgical patient 
who has been receiving fluids parenterally 
should therefore be: “‘What are the serum 
protein values and how much sodium 
chloride has been given?” 

Studies have shown that the sodium 
radical rather than the chlorine ion is the 
important factor in water retention,® and 
sodium is therefore to be avoided. Never- 
theless, water has to be given parenterally 
to many surgical patients to provide for 
urine output and vaporization from the 
skin and lungs. If administered intra- 
venously as 5 per cent dextrose in distilled 
water, it rarely produces edema.** It is 
unnecessary and even harmful to the sick 
patient to administer more than a few 
grams of sodium chloride daily when the 
plasma chlorides and the carbon dioxide 
combining power are normal and no 
abnormal loss of sodium chloride is oc- 
curring. The only reason that retention of 
water is not more evident when saline solu- 
tions are used routinely without thought 
as to whether or not sodium chloride is 
needed is that the administration is gen- 
erally for a day or two only. With saline 
administrations for several days edema 
would certainly appear. 

In the majority of cases the damage 
done by edema fluid is not clearly apparent, 
but in others the harmful effects are quite 
striking. Five of the patients reported by 
Jones and Eaton developed edema of the 
lungs and in several others impairment 
of function of a gastroenterostomy was 
thought to be due to edema of the gastro- 
intestinal wall. Ravdin and his associ- 
ates*”’5 have shown this latter possibility 
to be a fact. In an excellent piece of experi- 
mental work on dogs, the gastric emptying 
time was found to increase as the serum 
proteins were decreased. This occurred 
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whether the stomach was intact or had a 
gastroenterostomy. At post-mortem the 
gastric stoma of the latter dogs showed 
a marked reduction in size because of 
edema. 

The significance of these important find- 
ings should be apparent to all surgeons. As 
Kirklin®® and Barden, Ravdin and Fra- 
zier” have pointed out, roentgenologic 
findings showing gastric retention after 
operations should be cautiously interpreted 
as evidence of mechanical obstruction at 
the site of the anastomosis. Experience 
has shown that in time the difficulties in 
some cases straighten out. Ravdin’s* 
observations lead him to believe that the 
frequently fatal operation for the relief of 
the alleged obstruction can be generally 
avoided if the patient is aided by repeated 
blood transfusions and proper feedings 
through a jejunostomy. Curphey and Orr 
also advocate repeated blood transfusions 
when edema appears in cases of prolonged 
and serious illness. 

As a prophylactic measure in his patients 
with long-standing, severe malnutrition 
Ravdin advises several transfusions prior 
to the operation and also the passage of a 
Jutte tube down through the gastro- 
enterostomy stoma to the distal jejunum 
at the time of the operation. Proper 
nourishment can then be given early in the 
post-operative period. Eggs and milk are a 
good source of readily available protein. 
Yeast concentrate and cod liver oil can 
also be given through the tube. As solid 
foods are tolerated, the lean meats, salmon, 
liver, eggs, milk and cream, the juices of 
citrous fruits, spinach, lettuce, asparagus, 
fresh peas, cabbage and tomatoes should be 
fed. When the patient can ingest these 
substances, concern about vitamin and 
protein deficiencies is well past. 

In the care of the seriously ill patient, 
whose relief from disease gives the greatest 
satisfaction to the physician, the best 
results are obtained from treatment based 
on a broad knowledge of every alteration 
from the normal. 
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THE VALUE OF ROENTGEN RAYS IN THE DIAGNOSIS 
OF PEPTIC ULCER 


B. R. M.D. 


Section on Roentgenology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


HAT roentgenologic examination is 

remarkably efficient in the diagnosis 

of peptic ulcer is universally recog- 
nized, but without thoughtful considera- 
tion, the numerous ways in which the 
method contributes to the accuracy of this 
diagnosis will scarcely be realized. On 
reflection, however, it becomes apparent 
that the service rendered by the method 
is at least sixfold: (1) As a rule, the method 
can confidently be relied on to disclose 
any existing ulcer, regardless of the clini- 
cal manifestations, which occasionally are 
quite indecisive. (2) It has a proportionate 
exclusion value, and will definitely negate 
the presence of an ulcer, often when 
clinical data indicate strongly that one is 
present. (3) It will demonstrate the exact 
site of peptic ulcers. (4) It will reveal 
their number, depth and surface extent. (5) 
It will determine the presence or absence 
of complications. (6) It will distinguish, or 
assist materially in distinguishing, ulcers 
from other lesions and benign from malig- 
nant ulcers. All these capabilities of the 
examination are predicated on the assump- 
tion that it will be carried out by an ex- 
perienced examiner who will apply modern 
techniques. 

The basic roentgenologic sign of peptic 
ulcer is the excavation produced by the 
ulcer—the niche or its exaggerated form, 
the accessory pocket. When the viscus— 
esophagus, stomach, or duodenum—is filled 
with barium, the niche, if sufficiently large 
and favorably situated, appears as a bud- 
like prominence on the luminal silhouette. 
If the ulcer is situated so that a satisfactory 
tangential view is difficult to obtain, as on 
the posterior or anterior wall, the niche 
often can be exhibited in the face view 
as a dense spot by compressing the viscus 
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and thus thinning out the barium content. 
However, small niches may escape observa- 
tion, either in the profile or face view, after 
the viscus is filled. Hence, at the beginning 
of the examination the first two or three 
swallows of the mixture should be dis- 
tributed over the gastric mucosa by 
manipulation. If an ulcer is present, 
however small, the niche will appear as a 
dense spot and other changes in the 
mucosal relief that are so often significant 
in the differential diagnosis will also be 
well depicted by the thin coating of barium. 
Subsequently, additional quantities of the 
mixture may be given in order to complete 
the anatomic and functional study. By this 
combined examination of internal relief 
and marginal contours, all ulcers and other 
lesions, however minute, that alter the 
internal topography will almost invariably 
be disclosed. Necessarily, human fallibility 
enters into the equation and small ulcers 
occasionally will not be recognized, but 
negative errors should not exceed 2 to 
3 per cent. 

Niches that are more likely to elude dis- 
covery are those situated in the esophagus, 
the juxtapyloric segment of the stomach, 
and the duodenum. Esophageal ulcers 
are so rare that the examiner may neglect 
to look closely for them. The niche of a 
prepyloric ulcer is hard to exhibit and 
identify because the affected segment 
usually is spastically contracted and pre- 
sents numerous luminal recesses, but in 
most cases the crater can be found by 
diligent search. Similar considerations ap- 
ply to exhibition of the niche of duodenal 
ulcer, and as bulbar deformity is a fairly 
safe basis for diagnosis, the examiner has 
no strong incentive to seek for the niche 
other than the fact that the niche is 
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a definite indication that the ulcer is 
active. In every instance in which the 
roentgenologic report is negative but the 
clinician feels nevertheless that a peptic 
ulcer is present, he should request reéxami- 
nation with Roentgen rays, for occasionally 
a regrettable error will thus be prevented. 

The reliability of this method of dis- 
closing ulcers is especially notable in cases 
in which symptoms, physical signs, and 
laboratory tests are trivial, anomalous, or 
deceptive. Experienced clinicians are skilful 
in eliciting and interpreting the clinical 
history and objective manifestations of 
peptic ulcer, but frequently such data 
are inconclusive. On the other hand, many 
patients recite symptoms typical of ulcer, 
especially of duodenal ulcer, when none 
exists, and here the exclusion value of 
roentgenologic examination is obvious. 

The situation, size, and number of ulcers, 
and the presence or absence of such com- 
plications as obstruction, perforation, and 
hour-glass contraction, are important in 
the differential diagnosis, in selecting 
appropriate treatment and in guiding the 
surgeon if operation is deemed advisable. 
Clinical judgment concerning some of 
these factors is often admirably correct, 
but roentgenologic examination will almost 
invariably disclose any or all of them or 
exclude them confidently and _ furnish 
convincing proofs. 

In the differential diagnosis of peptic 
ulcer from other lesions, and of benign 
from malignant ulcer, roentgenologic ex- 
amination is only slightly less efficient 
than in other respects, and its abilities and 
limitations in this regard are perhaps 
worthy of more detailed consideration. 

As previously mentioned, gastric ulcer 
near the pylorus usually gives rise to 
marked spastic narrowing of the prepyloric 
segment and more or less obstruction to 
the exit of the gastric contents. Unless 
a niche can definitely be demonstrated, 
which is often difficult, it may be hard 


or impossible to distinguish the manifesta- 
tions from those of prepyloric cancer or 
syphilis, and sometimes the examiner is 
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obliged to content himself with the diag- 
nosis of “‘obstructive lesion at the outlet” 
without further qualification. At worst 
this constitutes merely a failure to identify 
the lesion specifically and is partly offset 
by the definite disclosure and localization 
of a pathologic condition. The diagnosis 
of duodenal ulcer on bulbar deformity 
without demonstration of a niche is 
theoretically questionable on the ground 
that the distortion might be due to 
carcinoma or to an extraduodenal lesion, 
but duodenal carcinoma is among the 
rarest of diseases and bulbar deformity 
from disease outside the bowel is practically 
negligible as a cause of error. 

Small ulcerating gastric carcinomas in 
which ulceration is marked and tume- 
faction slight, often so slight that it is not 
visible macroscopically after removal, can 
be distinguished roentgenologically with 
almost unerring accuracy from simple 
ulcers, for the tumefaction is visible 
under compression as a transradiant halo 
encircling the niche and the adjacent 
rugae are thinned or effaced. This syn- 
drome is one of the most trustworthy 
diagnostic indexes at the service of the 
roentgenologist. 

When the presence of a gastric lesion, 
which is morphologically an ulcer but 
which is without evidence of a tumefactive 
component, is established, the question 
whether it is benign or malignant becomes 
vitally important. Here the empirical 
roentgenologic criteria of distinction play 
the leading réle, and although not infallible, 
are always highly significant. Briefly they 
are as follows: 

Benign ulcer commonly is characterized 
by a smoothly hemispherical niche, sculp- 
tured in the gastric wall and projecting 
beyond the normal confines of the gastric 
lumen. The crater has a regularly circular, 
non-elevated margin and the adjacent 
rugae are accentuated, distorted and often 
convergent toward it. As a rule, the niche 
is tender to pressure. An almost constant 
accompaniment of benign ulcer is gastro- 
spasm in one form or another, such as 
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diffuse spastic distortion of the antrum, 
curving of the antrum toward the mid- 
line, spastic hour-glass contraction of the 
stomach, and spasticity of the pylorus, 
causing it to open less frequently and less 
freely than normal. Often the stomach is 
hypertonic and peristalsis is active, yet 
retention occurs frequently. 

In contrast, the niche of malignant 
ulcer is likely to be irregular, both as to 
base and margin. Rugae in its vicinity 
often are faint or effaced, seldom or never 
distorted or convergent. The ulcer is not 
tender to pressure. Complete absence of 
any variety of gastrospasm is a common 
feature. Peristalsis is likely to be sluggish, 
but the gastric content generally flows 
freely through the pylorus, and retention 
is exceptional. 

In addition, other indexes have weight 
in distinguishing benign from malignant 
ulcer. Many roentgenologists accept the 
maxim that any ulcer with a diameter 
exceeding 2.5 cm., which is about that of a 
quarter dollar coin, most often proves to 
be maglignant. Perforated ulcer with an 
accessory pocket is almost invariably 
benign. Ulcers on the posterior or anterior 
wall, and antral ulcers near the pylorus, 
seem preponderantly to be malignant. 
Ulcers on the greater curvature are so 
commonly malignant that exceptions are 
considered worthy of special report. 

Recently, my clinical colleagues, Com- 
fort and Butsch, undertook to evaluate 
statistically the clinical indexes commonly 
applied to the differential diagnosis of 
benign from malignant small lesions of the 
stomach, and, in addition, investigated 
the accuracy of the roentgenologic differen- 
tial diagnosis. Their study was based on 135 
small gastric cancers and 413 benign 
gastric ulcers, all of which were treated 
surgically at the clinic in the five-year 
period 1926 to 1930 inclusive. No lesion 
in the study was more than 4.4 cm. in 
diameter. The differential significance of 
the duration of symptoms, type of history, 
change in symptoms, gastric acidity, reten- 
tion, food remnants and occult blood was 
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determined statistically and expressed in 
ratios, which, although interesting, are not 
directly pertinent here. Other findings, 
however, are well worth repetition. It is 
notable first of all that, on the basis of 
incidence alone, a lesion 4.4 cm. or less in 
diameter has approximately four chances 
in five of being benign. As to sex, it 
appeared that if the patient is a man the 
chance that the lesion is benign is greater 
than if the patient is a woman. The 
significance of the size of lesions was not 
investigated by the authors, but they cited 
the statistics compiled from a much larger 
series of cases by Alvarez and MacCarty, 
who found that an ulcer smaller than a 
dime (1.5 cm.) has only one chance in 
fifteen of being malignant, one chance in 
ten if it is smaller than a quarter (2.5 cm.), 
an even chance if it is larger than a 
quarter but smaller than a half dollar 
(3 cm.), and three chances to one if it is 
larger than a half dollar. 

In their series of cases Comfort and 
Butsch found that, the roentgenologic 
differential diagnosis was correct in 78 
per cent, equivocal (“lesion”) in 12 per 
cent, and incorrect in only 10 per cent. 
The roentgenologic diagnosis of benign 
ulcer was confirmed in 93 per cent; in only 

7 per cent was the diagnosis contraindi- 
ned by the finding of carcinoma. On the 
other hand, when the roentgenologist 
made a diagnosis of malignant ulcer, the 
pathologist found carcinoma in 70 per 
cent and benign ulcer in 30 per cent of 
cases. In the cases in which the roentgenol- 
ogist reported “‘lesion,” carcinoma and 
benign ulcer were found by the pathol- 
ogist in approximately equal number. 

At the clinic, the clinician in charge of 
the patient assembles the clinical, roent- 
genologic, and laboratory data and makes 
the final diagnosis. Thus occasionally his 
opinion as to the malignancy of a lesion 
does not agree with that of the roentgen- 
ologist. For example, in this series of cases 
the clinician changed the diagnosis in nine 
instances, sometimes with resulting error, 
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but the changes as a whole netted a slight 
increase in accuracy. 

1 heartily endorse Comfort and Butsch’s 
statement that when there is doubt as to 
the benignancy or malignancy of a demon- 
strable ulcer and operation is regarded with 
reluctance, medical management may be 
tried for two or three weeks and checked 
by roentgenologic reéxamination, but in all 
such cases the patient should be fully in- 
formed of the risk involved. 

From these considerations it is clear that 
the general reliance on roentgenologic 
examination for the diagnosis of peptic 
ulcer and for the distinction of benign 
from malignant ulcer is well warranted. It 
is equally clear, however, that this reliance 
should not be supine or exclusive and that 
neither the roentgenologic method nor any 
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other should be employed as a substitute 
for thorough clinical investigation. The 
closest attainable approach to accuracy in 
disclosing or excluding peptic ulcer and in 
predicting the malign nancy or benignancy 
of a revealed lesion is so important that no 
contributory procedure should be omitted. 
Clinician and roentgenologist should be 
mutually helpful and mutually corrective, 
and when their opinions are at variance, 
both should recanvass their respective 
data or reéxamine the patient. 
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SHORT-WAVE treatment may be defined as a therapeutic procedure in 
which the body is included in the circuit of a current that oscillates with a 
frequency high enough (10,000,000 or more cycles per second) to produce 
short waves (30 meters in length or less). 

From—*“‘ Diathermy”’ by Elkin P. Cumberbatch (William Wood). 


CHOICE OF ANESTHESIA FOR SURGERY OF THE UPPER 
ABDOMEN* 


L. F. Sitsz, M.p. 


BOSTON, 


N making a choice of anesthesia for 

operations on the upper part of the 

abdomen the same general considera- 
tions apply as for operations in other re- 
gions of the body. The prime consideration 
here as elsewhere should always be the 
safety and comfort of the patient, but 
because of certain factors inherent in 
surgery of this region the application of 
this general principle requires somewhat 
different treatment. The anesthetic agent 
employed should, of course, be as non-toxic 
and the method used as safe as possible, 
but, in addition, it is more important here 
than elsewhere that the anesthesia be such 
that it produces the best possible oper- 
ating conditions. This is so because many 
of the operations in this region, such as 
gastric resection and operations on the 
biliary ducts, are difficult and dangerous, 
and require good exposure for their safe 
and satisfactory performance. The surgical 
mortality and morbidity of these operations 
are comparatively high, far higher than 
the mortality and morbidity from even the 
most dangerous anesthetic. It is poor policy 
to stress unduly the safety of the anes- 
thetic if this be obtained at the expense of 
operating conditions. It is poor policy, 
for instance, to save a small fraction of 
I per cent in anesthetic mortality, which 
is the most that one could hope to do, if 
this small saving entails an increase in 
surgical mortality of 1 per cent or more. 
It is, therefore, important to bear this 
point constantly in mind in considering 
the various kinds of anesthesia which may 
be used in this region. 

The gases, nitrous oxide, ethylene, and 
cyclopropane, are excellent as far as 
toxicity is concerned, but when used alone, 
provide such poor operating conditions 
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that they will seldom constitute the most 
desirable anesthetics. Nitrous oxide in 
particular is so weak that for operations 
in this region the allowable oxygen has to 
be reduced to the point of actual danger. 
It is now generally conceded that serious 
and even fatal cerebral injury not in- 
frequently follows deep nitrous oxide 
anesthesia.!:? 

Ether provides a considerable degree of 
immediate safety and produces fair oper- 
ating conditions, but has certain definite 
objections. In order to produce sufficient 
muscular relaxation for this region, it is 
necessary to use it in rather high concentra- 
tion, and in high concentration it has a 
toxic action on the liver and kidneys, not 
great, but enough to make its use undesir- 
able particularly in obstructive biliary 
conditions and in the presence of renal 
complications. It upsets decidedly the acid- 
base balance, and produces general post- 
operative upset, usually accompanied by 
nausea and vomiting. Unless anesthesia 
is of extreme depth, muscular relaxation 
is not complete, and respiration is stim- 
ulated so that it may impart considerable 
motion to the operative field. The relaxed 
intestines thus bulge into the operative 
field and hamper the surgeon. 

Regional anesthesia is excellent in its 
freedom from harmful effects and it pro- 
duces excellent muscular relaxation, but 
the extent of its field of action is so circum- 
scribed as to limit greatly its usefulness. 
It is difficult or impossible to anesthetize 
satisfactorily the entire abdomen except 
by some special procedure such as epidural 
or spinal anesthesia, and thus the surgeon 
is too limited and hampered in his work for 
operations of such seriousness as are most 
of those in this region. This anesthesia is, 
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however, excellent when the operative 
field is of such limited extent that it can be 
readily covered, as in operations such as 
gastrostomy, jejunostomy, and cholecy- 
stostomy. It is especially suitable in such 
cases because patients having these opera- 
tions are often in poor general condi- 
tion, and thus freedom from harmful 
effects becomes of more than _ usual 
importance. 

There are various combinations of anes- 
thetics which are widely used by most 
anesthetists and which are extremely satis- 
factory in many ways. They are of great 
variety, but in most of them a combination 
of one of the gases with ether occupies an 
important place. One which we have used 
in many cases with considerable satisfac- 
tion consists of avertin, nitrous oxide-ether 
or cyclopropane-ether by the intratracheal 
method and with carbon dioxide absorp- 
tion, and abdominal field block, usually 
given by the surgeon with the patient 
under the general anesthesia. 

The total effects of these various agents 
produce sufficient depth without it being 
necessary to use any one of them in such 
concentration that harmful effects may 
result. Thus avertin is used in such dose 
that post-operative depression or prolonged 
recovery is not to be expected; nitrous 
oxide lends its mild help to the general 
effect without any deprivation of oxygen 
being necessary, and the abdominal field 
block produces a local muscular relaxation 
which makes fairly good operating condi- 
tions possible without great depth of 
anesthesia by ether. 

The resulting anesthesia, termed “bal- 
anced anesthesia” by Lundy, is of extreme 
flexibility and is under definite and rapid 
control. It may be varied at will from a 
light gas anesthesia to a combined anes- 
thesia of great depth giving extremely good 
operating conditions even in the upper part 
of the abdomen. Thus it may be readily 
adapted to practically any condition which 
may arise, and for this reason frequently 
forms the most satisfactory anesthesia for 
any upper abdominal operation. 
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Another combination of anesthetics 
which is very simple, but which we have 
found effective under certain circum- 
stances, is cyclopropane and vinyl ether. 
This combination is rapid and powerful in 
its action. Thus it is suitable for continuing 
anesthesia when spinal anesthesia wears 
off before the peritoneum has been closed. 
Anesthesia can be quickly induced with 
scarcely any disturbance, and operating 
conditions are good. A word of warning, 
however, is necessary. This anesthesia is 
extremely rapid, powerful, and depressing 
to respiration. Thus, unless the anesthetist 
is on his guard and competent to handle 
these conditions, serious results may ensue. 
In the hands of an experienced anesthetist, 
however, it may be of great value. 

With the combination of anesthetics 
which we employ and which I have 
described, the intratracheal route is used 
for administration of the inhalation anes- 
thetic. This same route is advantageous 
when any other inhalation anesthetic is 
used for operations in the upper part of the 
abdomen. (1) A free and open airway is 
assured at all times. (2) This free airway 
promotes easy, quiet respiration, which is 
much less disturbing to the operator than 
the labored breathing of partial obstruc- 
tion. (3) There is less tendency to straining, 
probably because the patient is unable to 
close the glottis even partially, and thus 
has no resistance against which to strain. 
(4) The anesthesia is under definite control 
at all times. If the intratracheal method is 
not employed, the patient may close the 
glottis in reflex spasm, especially if the 
anesthesia is too light when a powerful 
reflex of the upper abdomen is stimulated. 
This action causes the anesthetist to lose 
control of the anesthesia, since he can no 
longer get either oxygen or anesthetic into 
the patient until the spasm has relaxed. 
If, as sometimes happens, the spasm does 
not readily relax, unsatisfactory operating 
conditions obtain, and a dangerous con- 
dition of anoxemia may soon result. Indeed, 
it is my opinion that, under certain con- 
ditions such as marked cardiac weakness, 
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a fatality may occur before the spasm 
relaxes, and I have seen fatal pontine 
hemorrhage occur in a case of hypertension, 
probably as a result of the anoxemia caused 
by laryngeal spasm. Thus it is important 
to avoid the occurrence of severe laryngeal 
spasm, and this is effectively done by the 
use of the intratracheal method. 

The use of the carbon dioxide absorption 
method when any of the gases is employed 
is also of advantage since breathing is made 
much more quiet. 

Epidural and spinal anesthesias are in 
reality special forms of regional anesthesia 
in that they produce their effect by block- 
ing the nerves supplying the region to be 
operated upon, and to a _ considerable 
extent they share with regional anesthesia 
its freedom from harmful effects. They 
possess a great advantage over it, however, 
in that they can readily produce anesthesia 
over a wide region, particularly over the 
entire abdomen. 

Epidural anesthesia has the advantage 
over spinal anesthesia that it apparently 
does not produce those rare neurologic 
complications which are at present the 
main drawback to spinal anesthesia. Its 
disadvantages are that the amount of the 
anesthetic drug necessary is so large that 
some toxic systemic effect is often pro- 
duced; that the induction time is com- 
paratively long, and that satisfactory 
anesthesia does not invariably result. 
For these various reasons we have used 
this method in so few cases that we can 
say nothing about it from_ personal 
experience. 

Spinal anesthesia, on the other hand, 
produces its widespread effects with doses 
which, when compared with those neces- 
sary In regional or epidural anesthesia, are 
exceedingly small; the induction time, 
except when dilute solutions are employed, 
is quite short; and, in the hands of experi- 
enced men, satisfactory anesthesia prac- 
tically invariably results. The combination 
which it affords of flaccid abdominal wall, 
quiet breathing, and contracted intestines 
(this last a feature not produced by general 


Sise—Choice of Anesthesia 


APRIL, 1938 


anesthesia) makes operating conditions far 
better than those obtainable in any other 
way. These conditions are especially valu- 
able in operations on the upper part of the 
abdomen because of the marked technical 
difficulty so often encountered in this 
region. 

The chief objections to this method in 
the past have been its danger and its 
limited time of action. That its record 
in the past has been bad and that it is 
still dangerous in the hands of the less 
experienced is not open to argument. Great 
progress, however, has been made in the 
last few years, particularly by the intro- 
duction of the two less depressant and 
longer-acting drugs, pontocaine and nuper- 
caine. Some statistics bearing on total end 
mortality of anesthesia and operation, 
which is really the final criterion, will later 
be presented; but mortality statistics of 
anesthesia alone are so fallible, depending, 
as they do, so much on the judgment of the 
reviewer as to whether death was due to 
anesthesia or to operation, that no attempt 
will be made to present any. It is our firm 
conviction, however, from an experience 
with spinal anesthesia extending over a 
period of more than twenty years, that, 
as it is now used, in the hands of experi- 
enced men, its danger is so slight and its 
advantages in other ways, particularly in 
producing favorable conditions for opera- 
tion, are so great, that its use in abdominal 
surgery, and especially in the difficult pro- 
cedures performed in the upper part of the 
abdomen, is more than amply justified. 

In any given case, when a choice of 
anesthesia has to be made for an operation 
in the upper part of the abdomen, the 
selection must be made from a list of 
anesthetics such as I have presented. In 
making this selection it is necessary to 
consider many different factors besides 
the characteristics of the anesthetic itself, 
factors such as the difficulty, danger, and 
length of the operation; the characteristics 
of the patient, whether he is in good or 
poor general condition, fat or thin; 
whether or not it will be difficult 
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to obtain relaxation; the temperament of 
the surgeon, whether suited to the employ- 
ment of regional anesthesia or not, and 
whether he works fast or slowly; and the 
characteristics of the anesthetist, particu- 
larly as to his experience and facility with 
the anesthetics having the greatest possi- 
bilities of danger, such as spinal anesthesia 
and pure nitrous oxide anesthesia. 

It is thus not a simple matter to make 
the choice in any given instance, and it is 
not possible to say in general which 
anesthetic is best for any given type of 
operation. This can be determined only 
after a careful consideration of all the 
various factors. 

A few general conclusions can, however, 
be reached. We believe that in most in- 
stances spinal anesthesia is the anesthesia 
of choice. The importance of the un- 
equalled operating conditions which it 
produces is very great in this region. Dr. 
Lahey has kindly allowed me to quote him 
as follows: ““So many upper abdominal 
operations must be done in deep holes 
that any motion or spasm of the abdominal 
muscles greatly interferes with exposure. 
Removal of stones from the common bile 
duct or hepatic duct is done at the very 
bottom of an extremely deep hole. Re- 
moval of duodenal ulcers and adherent 
duodenum for carcinoma of the pylorus 
is also done in deep holes. Splenectomy, 
total gastrectomy, and even gastroen- 
terostomy are performed in the upper 
part of the abdomen where motion and 
inadequate relaxation greatly interfere 
with the exposure, and therefore, the 
accuracy of the procedure. Spinal anes- 
thesia overcomes practically all these 
defects and makes exposure easier, makes 
the surrounding viscera quiet, and so 
makes the operative procedure infinitely 
safer.” 

Not only does spinal anesthesia excel in 
the operating conditions which it pro- 
duces, but it is also followed by less post- 
operative upset than is general anesthesia. 
With general anesthesia these two aspects, 
good operating conditions and little post- 


of Anesthesia American Journal of Surgery 25 
operative upset, are distinctly antagonistic. 
The deeper the relaxation and the better 
the operating conditions the greater is the 
post-operative upset likely to be. But 
spinal anesthesia excels not only in pro- 
ducing excellent operating conditions, but 
also in causing less post-operative upset. 
Thus it is preferable from two of the most 
important aspects, and becomes the anes- 
thetic of choice in most instances. 

In the actual application of these general 
principles, however, spinal anesthesia has 
one serious drawback which greatly limits 
its use. It is absolutely essential that it be 
administered and watched by someone 
competent and well versed in its use. The 
fact that the anesthetist is competent in 
other fields is not to the point. He must 
be competent in this particular field. 
Lack of appreciation of this point was 
the main factor which made the mortality 
from spinal anesthesia little short of a 
scandal in the period around 1928. 

Many surgeons believe that the only 
important point about spinal anesthesia 
is the induction period. They administer 
the anesthetic themselves and then leave 
the care of the patient to someone who, 
though perhaps competent in his own 
field, is not competent in this particular 
field. These surgeons fail to appreciate 
the extremely important fact that the 
patient must be carefully watched during 
the course of anesthesia, and that appropri- 
ate treatment during this period may 
easily be the deciding factor which means 
life or death for the patient. 

Thus the use of spinal anesthesia in 
upper abdominal operations should be 
strictly limited to those instances in which 
an anesthetist thoroughly competent in 
this particular field is available. Since, 
taking the country as a whole, the supply 
of such men is woefully inadequate, the 
wide general use of this method at the 
present time is inadvisable. Therefore, 
although in a_ well-equipped hospital, 
under favorable circumstances, and with a 
competent anesthetist, spinal anesthesia 
is usually the anesthesia of choice for 
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these operations, for this one reason alone 
it is inadvisable in most instances. 

Even when conditions of personnel and 
equipment are favorable to the use of 
spinal anesthesia it should by no means 
be considered an exclusive choice. It 
should not be employed if there is disease 
within the spinal canal which might be 
aggravated by its use, or if there is infec- 
tion of the back which might contaminate 
puncture, or in most instances if there is 
hydrothorax or pregnancy at full term. 
Most of the contraindications, however, 
are relative rather than absolute. It is less 
strongly indicated if the proposed opera- 
tion is an easy one which may readily be 
carried out with the patient under another 
form of anesthesia and if the patient is thin 
and relaxation and exposure can readily 
be obtained. It is also less suitable to the 
frail and weak patient in whom the fall in 
blood pressure might be unduly depressing. 
Its greatest field of usefulness will be 
found when a difficult operation is to be 
performed on a vigorous, muscular subject 
in whom it would be difficult otherwise to 
obtain relaxation. 

Our attitude in these respects, however, 
has recently been somewhat modified. 
Because of the recent improvements in 
spinal anesthesia, which have made it less 
dangerous and less depressing, and because 
of its lack of post-operative upset as 
compared with general anesthesia, we 
have recently used it more frequently in 
patients who are poor risks, especially if 
the operation is not prolonged. We have 
been well pleased with the results, since 
we feel that the post-operative condition 
of these patients is much better than it is 
when general anesthesia has been used. 

When spinal anesthesia cannot be used, 
the anesthesia next in value for upper 
abdominal operations is some one of the 
various combinations mentioned, espe- 
cially if the operation is to be long, for 
example, resection of the stomach. Since 
short operations are more uncommon in 
the upper part of the abdomen than else- 
where in the abdominal field, these com- 
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binations are especially useful. Before 
the introduction of nupercaine, we used, 
with satisfactory results, in all cases of 
gastric resection, the combination of anes- 
thetics already mentioned, although with 
the advent of nupercaine we again returned 
to spinal anesthesia. When no anesthetist 
is available who is well versed in the 
administration of spinal anesthesia, or 
when there is some other contraindication 
to its use, some one of these combinations 
makes a very acceptable substitute, which 
can be used almost routinely with prac- 
tically all patients, in almost all upper 
abdominal operations, because it is so 
flexible that its characteristics can be 
varied greatly to suit different patients 
and operations. 

When neither spinal anesthesia nor some 
one of these combinations of anesthetics 
can be used, ether usually will be the most 
practical substitute. 

Ether alone, however, is seldom the 
anesthetic of first choice; rather, its use 
is forced by the necessity of circumstances. 
Operating conditions resulting from the 
use of ether are not the best. The tendency 
toward post-operative vomiting is unde- 
sirable in any abdominal operation, but 
is especially so after operations in the upper 
part of the abdomen because of the greater 
tendency there to rupture of the wound. 
Its toxic action on the liver is a distinct 
drawback to its use in operations on the 
biliary tract. Because of its toxic action, 
because in upper abdominal operations 
anesthesia must be deeper than in most 
other procedures and because prolonged 
deep anesthesia tends to accentuate this 
toxic action, it is not desirable to employ 
ether in prolonged operations, such as 
gastric resection. 

Ether, however, does produce fair oper- 
ating conditions and is of considerable 
immediate safety. Moreover, it has the 
important advantage of wide availability, 
since knowledge of its administration is 
probably more widespread than that of 
any other anesthetic. Therefore, although 
it is not usually the most desirable anes- 
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thetic, circumstances will often make it 
the most practical one to employ. 

In upper abdominal operations, as else- 
where in the abdomen, regional anesthesia 
is seldom the anesthetic of choice because 
of its limited field of action. When the field 
of operation is not limited, some one of the 
three anesthetics just mentioned will prac- 
tically always be preferable. Even when 
the field of the operation is sufficiently 
small for the employment of regional 
anesthesia, exploration of the remainder 
of the abdomen which is made possible by 
these other anesthetics usually makes them 
preferable unless the condition of the 
patient is such as to make their use inad- 
visable. When, however, it seems unsafe or 
inadvisable to use one of these three 
anesthetics, then regional anesthesia is 
extremely well fitted for operations in a 
limited field. 

Some one of the above anesthetics should 
provide at least a reasonably suitable 
anesthesia for any condition. The various 
combinations of anesthetics in particular 
are so flexible that they cover a wide field. 

We feel that one of the gases, used alone, 
should seldom if ever be the anesthetic 
of choice. Although nitrous oxide is often 
an excellent anesthetic for operations 
elsewhere in the body, when a surgical 
procedure is carried out in the upper part 
of the abdomen, this anesthetic produces 
such poor operating conditions that the 
danger of the surgical procedure is defi- 
nitely increased. Moreover, anoxemia is 
so great that the anesthetic is dangerous 
in itself. Even with cyclopropane, the most 
suftable of the three, operating conditions 
are not first rate, so that the addition of 
other help, such as ordinary ethyl ether 
or vinyl ether, or the use of abdominal 
field block always seems worthwhile. Fur- 
thermore, without these aids, the necessary 
concentration of the gas is so high that 
there is some danger of toxic effects, espe- 
cially on the heart.**4 

In assessing the value of any given 
method it is always well to consider the 
final results. With anesthesia, however, it 
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is extremely difficult to determine what 
these results are because they are so in- 
extricably interwoven with surgery, which 
usually is the more potent factor of the 
two, that it is difficult or impossible to 
determine the final results of the anesthetic 
alone. Thus determination of the value 
of the various kinds of anesthetics becomes 
largely a matter of observation and 
opinion. The surgeon and anesthetist must 
form an opinion from clinical observation. 
They must determine whether it is better 
in a particular case, especially in difficult 
operations on the upper part of the abdo- 
men, and with their particular abilities 
and limitations, to choose a potent anes- 
TABLE I 
MORTALITY OF OPERATIONS ON BILIARY TRACT INCLUDING 


CARCINOMA, COMMON DUCT STONES AND FISTULA, 
UNDER VARIOUS FORMS OF ANESTHESIA * 


159 3 
1937 187 8 


| Per 
Year | Cases | Died Cont | 
— 
1925 | I 6 | 6.6} Ether, 5.9 
1926 | 111 | 6 | 5.5 | per cent 

| | 
1927 | 153 2 1.3 | Novocaine, 
1928 | 123 2 1.6 | 2.4 percent | 
1929 | 139 | 5 3.6 
1930 | 1138 3 2.2 
1931 | 118 | 4 | 3-4 

1932 | 118 | 2 | 1.7 | Metycaine, |Spinal, 2.6 
1933 | 119 | 2 | 1.7 | 2.1 percent| per cent 
1934 | 143 | 4 | 2.8 | 
1935 | 145 5 | Pontocaine, 
| 


3-5 
1.9 | 3.4 percent 
4.3 


* Reduction in mortality under spinal as compared 
with ether anesthesia is probably enough to be signifi- 
cant. Otherwise no significant change is noted. 


thetic which will give opportunity for the 
best and safest surgical procedure, or 
whether it is wiser to choose some other 
anesthetic which is perhaps safer in itself 
but which will inevitably hinder and limit 
at least to some extent the surgical 
procedure. 

The end results of the combined proce- 
dure of anesthesia and operation can, 
however, be readily determined. They are 
definite and not a matter of opinion, and 
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should give at least some idea of the rela- 

tive value of the different kinds of anes- 

thesia. To be sure, anesthesia and surgery 
TABLE Il 


MORTALITY OF GASTRIC RESECTIONS FOR ULCER UNDER 
VARIOUS FORMS OF ANESTHESIA* 


Year | Cases Died 
| | 
| 
1927 | 3 2 | 66.6) Novocaine spinal and ether, 
1928 | 6 I | 16.7) 25 per cent 
1929 | 4 | 
1930 | | oO 
1931 | 6 | 2 | 33.3 
1932 | 12 | 3 25.0| Combined anesthetics, in- 
1933 | 14 | 3 21.4| tratracheal, 15.4 per cent 
1934 | 20 1 | 5.0] 
1935 | 13 1 | 7.7|Nupercaine spinal, 8.4 per 
1936 | 20 | 3 15.0} cent 
1937 | 15 | o o 


* The term “novocaine spinal and ether”’ indicates 
ether often used to piece out a spinal anesthetic of too 
short duration. There is well marked reduction under 
each succeeding form of anesthesia. To date (January 
13, 1938) thirty consecutive patients have been operated 
upon without mortality. 


TABLE Ill 
MORTALITY OF GASTRIC RESECTIONS FOR CARCINOMA 
UNDER VARIOUS FORMS OF ANESTHESIA* 


Year Died| Per | 
| | | Cent | 
+ 
1927 | 5 | 2 | 40.0) Novocaine spinal and ether, 
1928 | 4 | 2 50.0 50 per cent 
1929 | 7 | 2 | 28.6) 
1930 | 10 | 50.0] 
1931 | 10 7 | 70.0| 
} 
1932 7 | © | © |Combined anesthetics, 38 
1933 8 2 | 25.0] per cent 
1934 | 14 9 | 64.3] 
1935 | 14 | 4 | 28.6) Nupercaine spinal, 21.6 per 
1936 | 16 2 | 12.2) cent 
1937 | 21 5 | 23.8] 
| 


* The term “‘novocaine spinal and ether’”’ indicates 
ether often used to piece out a spinal anesthetic of too 
short duration. Again a well marked reduction under 
each succeeding form of anesthesia is evident. 


are still interwoven and cannot be sepa- 
rated, but we have two important aspects 
of the question: (1) definite facts and 
figures to help us in forming an opinion; 
and (2) more important, these facts and 
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figures relate to end results, which is the all 
essential final criterion. 

In Tables 1, u and 1, are shown mor- 
tality statistics for some of the most 
important operations on the upper part 
of the abdomen for periods during which 
some of the various types of anesthesia 
already mentioned have been used. During 
these periods the types of anesthesia indi- 
cated were not used exclusively, since 
change to another type was occasionally 
made when the circumstances of a particu- 
lar case made this seem advisable. The 
anesthesia mentioned was, however, the 
one used most frequently during that 
particular period. 

The term “biliary surgery” includes 
operations for all conditions affecting the 
biliary tract, including carcinoma, stones 
in the common bile duct, and _ fistula. 
Little significant change can be seen under 
the different forms of anesthesia. The main 
change is the lower mortality under spinal 
anesthesia as compared with that under 
ether anesthesia. Although the mortality 
under spinal anesthesia is less than half 
that under ether, a definite claim can 
hardly be made that this reduction is the 
result of change in anesthesia, although I 
believe that this change is an important 
factor. Whether the rise in mortality with 
pontocaine spinal anesthesia is significant, 
and, if so, of what, I cannot say, since it 
appears to be on the borderline. It seems 
probable, however, that the increase is too 
small to be significant, since there is a 
variation under novocaine spinal anesthe- 
sia alone from 1.3 to 3.6 per cent, and under 
pontocaine spinal anesthesia alone from 
1.9 to 4.3 per cent in different years. The 
higher rate under pontocaine is, therefore, 
very probably caused by chance variations 
in the number of particularly unfavorable 
cases in which operation was performed 
in those years. 

In gastric resections, both for ulcer and 
for carcinoma, a well marked reduction 
in mortality under each succeeding form 
of anesthesia is readily apparent. Here 
again no claim can be made that this 
change in mortality is caused by the 
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changes in anesthesia. It is the result 
of a great many different factors both 
before, during, and after operation. Those 
who have performed and witnessed these 
operations, however, feel sure that the 
changes in anesthesia have been a factor 
of considerable importance. That the influ- 
ence of favorable anesthesia should be 
greater in gastric resections than in opera- 
tions on the biliary tract is entirely 
reasonable since greater technical difficulty 
is encountered in performing resections 
than in most cases of biliary operations. 

The outstanding objection which has 
always been urged against spinal anesthesia 
is its danger. In this series of 1701 cases 
in which spinal anesthesia was used, one 
death occurred which could be directly 
traced to spinal anesthesia. This is a 
mortality rate of approximately 0.059 per 
cent. It is our definite feeling from observa- 
tion in these cases that our surgical mortality 
rate has been lowered by the employ- 
ment of spinal anesthesia much more than 
the 0.059 per cent increase in our anesthesia 
mortality rate due to this one case. More- 
over, this case occurred more than nine 
years ago, before the advent of the drugs 
which we now use and at a time when our 
experience and knowledge of spinal anes- 
thesia were comparatively small. Such a 
case would be, to put it conservatively, 
far less likely to occur today. 

In looking over this series of figures as a 
whole, it cannot be said that anything is 
definitely proved concerning the effect 
of the various types of anesthesia. The 
effects of surgery and of anesthesia are 
too closely commingled to make this 
possible. These figures are given rather 
for the sake of completeness than with 
the idea that they offer proof. It can, 
however, certainly be said that they are 
consistent with the opinions we have 
formed. After all is said and done, in 
circumstances such as these, unless statis- 
tics indicate something definitely to the 
contrary, we must rely on the opinions 
formed in carrying out these operations 
over a period of years under these various 
forms of anesthesia. 


Sise—Choice of Anesthesia 


American Journal of Surgery 29 


SUMMARY 


For operations in the upper part of the 
abdomen, as elsewhere in the body, no 
one type of anesthesia should be used 
routinely. In each case the agent and 
method should be selected which are best 
adapted to the particular conditions. 

In most instances spinal anesthesia 
with pontocaine or nupercaine is most 
satisfactory. An anesthetist well skilled 
in administration and management of 
this anesthesia is absolutely essential. 

When a. skilled anesthetist is not 
available, one of the various combinations 
of anesthetics, usually having gas-ether, 
given by the intratracheal route, as its 
principal constituent, is very satisfactory. 
When no experienced anesthetist is avail- 
able, ether is of great value, since it is 
widely available, is of considerable immedi- 
ate safety, and produces reasonable oper- 
ating conditions. 

Regional anesthesia is usually unsat- 
isfactory because of its limited field, 
but when patients are in poor condi- 
tion it becomes the best possible choice 
for operations such as gastrostomy and 
cholecystostomy. 

The gases, used alone, are too weak 
to be at all satisfactory. Of the gases, 
cyclopropane is much the best. Nitrous 
oxide carries with it distinct possibilities 
of danger because of the poor operating 
conditions which it produces and because 
exclusion of oxygen may be carried too far. 
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CANCER OF THE STOMACH* 
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ANCER of the stomach is responsible 
for more deaths than cancer of any 
other organ in the body. Eusterman, 

of the Mayo Clinic, estimates that every 
year there are about 38,000 deaths from 
gastric cancer. 

The treatment of cancer of the stomach 
usually admits of no therapy but excision, 
although in the rare cases of I[ympho- 
sarcoma irradiation is often beneficial. 
Even then, however, operation should be 
done either before or after the x-ray treat- 
ment. Carcinoma of the stomach if taken 
in the early stages, can usually be cured by 
excision. The difficulty lies in making a 
diagnosis in an early stage, since the 
technique of the excision itself is fairly well 
standardized. However, unless we can 
recognize the disease almost in its in- 
cipiency and operate immediately, there is 
but little chance for improvement in the 
mortality rate of gastric cancer. There 
seems to be some slight hope that the 
campaigns for recognizing early cancer are 
beginning to bear fruit, since the death rate 
from cancer of the stomach and duodenum, 
which in 1930 was 21.4 per 100,000 popula- 
tion, has dropped ever so slightly to 21.1 
per 100,000 in 1933. This, of course, is 
too slender a change to breed much 
enthusiasm, but as there has heretofore 
been a steady increase in the death rate 
from this disease, even this slight reversal 
gives some encouragement. 

The early recognition of cancer of the 
stomach depends much upon the location 
of the disease. The majority of these 
cancers arise in the right half of the 
stomach where early excision should be 
effective. The occasional cancer in the 
cardiac portion is difficult to recognize 


unless it is discovered by routine or 
incidental examination. The physiologists 
have shown that the regions of the stomach 
along the greater curvature and the cardiac 
end are practically “silent” so far as 
symptoms are concerned, unless there is 
hemorrhage, perforation or obstruction. | 
have seen a large cancer of the stomach 
arising from the cardiac region that appar- 
ently produced no symptoms whatever 
until it was of a sufficient size to obstruct 
the opening of the esophagus. Such cases, 
fortunately, are rare. 

The lesser curvature of the stomach is 
the physiologically active part. Alvarez, 
Klein and others have shown that here the 
beginnings of peristalsis originate, but they 
are too feeble to be demonstrated roent- 
genologically. They can, however, be 
observed in experimental animals under 
direct inspection. It is only when these 
impulses reach the middle of the body of 
the stomach that they are roentgenologi- 
cally demonstrable. 

Cancer that produces obstruction at the 

pyloric portion of the stomach, or that 
invades the physiologically active lesser 
curvature, is recognized much earlier than 
when it arises along the greater curvature 
or in the cardiac portion. A primary lesion 
along the greater curvature is almost 
always malignant. 

The relationship of peptic ulcer to cancer 
of the stomach is a much mooted point. 
Practically all pathologists acknowledge 
that a certain percentage of gastric peptic 
ulcers becomes cancerous, but just what the 
percentage is has not been definitely deter- 
mined. The originally high ratio claimed by 
MacCarty of the Mayo Clinic is not 
now generally accepted. Hugh Cabot and 
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George Adie? noted a careful study by the 
late Professor Warthin of fifty-six cases of 
cancer of the stomach in which five showed 
undoubted evidence of having originated 
from peptic ulcer. In the discussion Dr. 
W. J. Mayo reported von Eiselsberg of 
Vienna as stating that “30 per cent of all 
ulcers of the pyloric end of the stomach 
which he was able to resect proved to be 
undergoing cancerous degeneration,” and 
that Finsterer, in a recent communication, 
“had said that 26 per cent of gastric 
ulcers, in all parts of the stomach, have 
proved to be undergoing cancerous de- 
generation.” Some pathologists believe 
that many gastric cancers which seem to 
have arisen from peptic ulcers were cancer- 
ous from the beginning. Clinically this 
distinction is of no great importance if it be 
borne in mind that even a small lesion in 
the stomach may be malignant and its 
nature cannot always be determined except 
by the microscope. 

That polyps of the stomach frequently 
become cancerous has been recently empha- 
sized. Thus, Miller, Eliason and Wright® 
described eight of their own cases in which 
apparently benign gastric polyps showed 
carcinomatous degeneration. They found 
that in 35 per cent of all the gastric polyps 
they studied there was a cancerous change 
at the base of the polyp. Benedict and 
Allen! reviewed the literature and reported 


. seventeen cases of gastric polyps at the 


Massachusetts General Hospital. Seven of 
these polyps showed malignant degenera- 
tion, with a percentage of 41.2 per cent of 
malignancy in tumors of the stomach that 
were supposedly benign, but which gave 
sufficient symptoms to demand exploration 
and subsequent removal. In such cases 
they find that gastric analysis shows rather 
low acidity and even achlorhydria. There is 
also a great tendency for these polyps to 
bleed. 

The clinical symptoms and signs of 
cancer of the stomach vary greatly. There 
is usually a distinctly lower ratio of free 
hydrochloric acid in the gastric juice, and 
in many cases there is complete achlor- 
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hydria. There is also a tendency toward 
lower free hydrochloric acid in gastric 
peptic ulcers than in duodenal peptic 
ulcers. There are exceptions, however, to 
the low free acid in cancer of the stomach, 
as I have had two patients, one with small 
round cell carcinoma of the stomach and 
another with advanced aednocarcinoma, in 
both of whom there was very high acidity. 

The incidence of hemorrhage from cancer 
of the stomach has been greatly exagger- 
ated. The so-called coffee-ground vomit 
may occur in a late stage, but blood is far 
more frequently found in the gastric juice 
or by examination of the stools in peptic 
ulcer than in cancer. The “string” test for 
blood may, however, more often detect 
blood in cancer of the stomach than the 
analysis of the gastric contents. 

It is essential to get away from the text- 
book descriptions of cancer of the stomach. 
Virchow’s glands, enlarged lymph-nodes at 
the root of the neck, especially on the left 
side, indicate an advanced and hopeless 
stage of cancer of the stomach. Cachexia 
and a palpable tumor are also late stages, 
though occasionally a palpable tumor 
indicates a large fungating mass of low 
malignancy which bleeds freely, causing 
anemia, but which may be successfully 
removed by operation. 

E. H. Gaither‘ has called attention to 
the fact that many statements in the text- 
books are not only inaccurate, but may be 
misleading and actually prevent an early 
diagnosis. Cancer of the stomach may be 
remittent in its symptoms, and early cases 
of cancer of the stomach will practically 
always improve under medical treatment. 
This has been emphasized by Thomas 
Scholz? of New York, who reported 
two cases diagnosed roentgenologically as 
cancer, one two and a half years and the 
other three and a half years before they 
came to an operation. At operation the 
lesions were too extensive for resection, but 
the patients were apparently in good 
health when the diagnosis was first made. 
Because of the apparent well-being and the 
improvement of each patient for a while 
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under medical treatment, the patient and 
the attending physician did not accept the 
diagnosis at a time when the lesion was 
operable. 

Gaither‘ discusses the symptoms of 
gastric cancer as follows: “‘(a) Local gastric 
symptoms, loss of appetite, cardialgia, 
eructation, pyrosis, nausea, vomiting, pain, 
distention, and variable types of discom- 
fort are no worse in beginning carcinoma 
than in other gastric disease. (b) A latent 
stage is possible, during which time the 
process advances very slowly, with an utter 
absence of symptoms. (c) A_ general 
marasmus, or a variable anemia, may 
occur, with the gastric symptoms so wholly 
in abeyance as to be quite unrecognizable. 
(d) A beginning carcinoma may progress 
without definite symptoms; again, it is 
marked by ulcer symptoms, or symptoms 
of chronic gastric catarrh.” 

Pain is often given as a symptom of 
cancer of the stomach. Occasionally pain 
may come rather early, and may vary from 
a moderate discomfort to a sharp cramp- 
like pain. The pain is usually in the 
epigastrium, but may be in the back or 
loin. When in the back it suggests a 
metastasis in probably a later stage of the 
disease. Pain is not infrequently relieved 
by food, as hunger pain in peptic ulcer, 
or it may be continuous. A history of inter- 
mittent pain that later becomes more 
constant has often been assumed to be in- 
dicative of cancer. This condition, however, 
may arise from a peptic ulcer which has 
slowly perforated and the adhesions around 
it give a constant pain. Anorexia is com- 
mon, but it is not present in all cases. The 
appetite in the early stages may be vari- 
able, and under medical treatment the 
patient may actually gain in weight. 
Usually vomiting does not occur until the 
later stages of the disease, when there is 
partial obstruction. Loss of weight is fre- 
quently manifest, though it may be a late 
symptom. Anemia may also occur late, 
though should the cancerous mass_ be 
fungating, anemia may appear earlier, 
particularly if there is a bleeding polyp. 
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In early gastric cancer all symptoms 
may vanish for a while under medical 
treatment. 

The physical examination may show a 
mass or an indefinite sense of resistance in 
the epigastrium. 

By all odds the most important means 
of diagnosis of cancer of the stomach is the 
x-ray, but this should be undertaken by a 
roentgenologist well trained in work on the 
gastrointestinal tract. When a stage has 
been reached that can be easily demon- 
strated roentgenologically the disease is 
already well on its way. Newer methods of 
examination, observation of the rugae and 
of the absence of local peristalsis, give 
promise of an earlier roentgenologic 
diagnosis. 

The most important factor in detecting 
cancer of the stomach in the early stage 
is being suspicious of cancer. Cancer of the 
stomach occurs more frequently in men 
than in women, though in our experience 
the ratio is not so great as has been re- 
ported from some clinics. 

Any patient, particularly a man, over 
thirty-five years of age who has symptoms 
of indigestion or stomach trouble, should 
be seriously considered by the physician 
who first sees the patient. If the cause of the 
indigestion cannot be determined, and if it 
does not respond to treatment after a few 
weeks, the patient should be examined by a 
competent roentgenologist. If the lesion 
is in the duodenum it may be medically 
treated indefinitely unless there is perfora- 
tion, bleeding or obstruction. If it is in the 
stomach it is far more serious so far as 
cancer is concerned. If it appears to be a 
peptic ulcer, it may be treated medically 
for a few weeks, after which time another 
roentgenologic examination should be made 
and the patient checked up clinically. If 
there is a marked tendency to heal, the 
medical treatment may be continued, but 
if not, a partial gastrectomy should be 
done. In cases roentgenologicaily suspicious 
of carcinoma at the first examination 
there should be no delay in operation. It 
must be borne in mind that occasionally 
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gastric cancer exists along with a duodenal 
peptic ulcer. 

With the modern technique of partial 
gastrectomy in the early stages of cancer 
or ulcer of the stomach the mortality rate 
from the operation in proper hands is low. 
It is unfair to charge the high mortality of 
gastrectomy that necessarily occurs in 
advanced cancer to partial gastrectomies 
for ulcer or for early cancer. A benign 
peptic ulcer of the stomach that demands 
operation should be treated by partial 
gastrectomy as though it were malignant. 
It is well known that a v-shaped excision 
along the lesser curvature is not only 
inadequate if the growth is malignant, but 
gives more unsatisfactory eventual results 
so far as the function of the stomach is 
concerned than a partial gastrectomy in 
which the distal half or two-thirds of the 
stomach is removed. Practically the same 
operation should be done for gastric ulcer 
as for gastric cancer. 

The preliminary treatment before opera- 
tion is extremely important. Gastric lavage 
should be done several times a day. If the 
patient is dehydrated, he should be given 
intravenously 5 per cent dextrose in 
Ringer’s solution, about 2,000 to 3,000 c.c. 
a day. The solution should be given slowly, 
however, and if it tends to elevate the 
blood pressure the rate should be decreased. 
If there is marked anemia, a transfusion 
of blood is indicated. The importance of 
pre-operative treatment for cancer of the 
stomach cannot be over-emphasized. Gas- 
tric lavage should be done with dilute 
hydrochloric acid, about 0.25 to 0.5 per 
cent. The patient is encouraged to drink 
this solution, sweetened to make it more 
palatable, as a physiologic antiseptic, and 
in ulcers or fungating masses it Is very 
helpful in preventing peritonitis. 

If the patient is over sixty years of age, 
we prefer a local anesthetic after the 
general method of Finsterer, giving the 
patient a full dose of morphine or of 
hyoscine, morphine and cactin one-half 
hour before the operation. After making an 
incision and examining for metastases, 4 
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thorough infiltration with novocaine solu- 
tion, 0.5 per cent, with a few drops of 
adrenalin solution to the ounce of novo- 
caine solution, is made under the posterior 
peritoneum around the head of the pan- 
creas and the vena cava. If the patient 
is thin, this method is usually satis- 
factory; if it is not, a general anesthe- 
tic, preferably ethylene, should be given. 
At the beginning of the operation an 
intravenous cannula is inserted and a small 
flow of 5 per cent dextrose in Ringer’s 
solution is begun. If the blood pressure 
falls during the operation the flow can be 
increased. Frequently the blood pressure 
will rise, and it may be necessary to reduce 
the flow to a minimum of $0 or 75 c.c. an 
hour or even to discontinue it. 

The technique that I have been using 
for about fourteen years is a modification 
of the Billroth 1 operation, in which the 
stump of the stomach is united to the 
stump of the duodenum in such a way 
that the upper border of the stomach is 
fixed to the upper border of the duodenum. 
The duodenum is flared open and occa- 
sionally an end-to-end anastomosis can 
be made if the stomach is not large. Usu- 
ally, however, there is a redundancy at the 
lower portion of the stump of the stomach 
which is readily folded in. This gives a 
physiologic readjustment of the gastro- 
intestinal tract, and it is applicable in 
many cases. The stump of the stomach can 
frequently be mobilized by inserting the 
hand under it and loosening adhesions, 
as well as by dividing the gastric artery. 
It may thus be brought over with little 
or no tension. If, however, this cannot be 
done, a modification of the Billroth 1 
method, preferably the Hofmeister, is 
employed. The stump of the duodenum is 
closed, the upper portion of the stump of 
the stomach is sutured, and the lower por- 
tion united to the jejunum after the 
manner of a gastroenterostomy. 

The danger of a jejunal ulcer after a 
Billroth 1 type of operation for cancer of 
the stomach is not entirely obviated by the 
fact that the gastric acidity is low at 
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the time of operation. After removal of the 
cancer the gastric secretion may return to 
normal. Fordyce B. St. John® has reported 
a case in which a Billroth 1 operation was 
done for gastric cancer and the patient 
died later from perforation of a jejunal 
ulcer. 

In a few instances a total gastroectomy 
is indicated, but such cases are unusual. 
The operation is followed by a high mor- 
tality rate, but there is occasionally a 
definite indication for it. When this exists, 
the jejunum is united to the stump of the 
esophagus end-to-side. Instead of closing 
the end of the duodenum, it may be 
sutured end-to-side to the right limb of the 
loop of the jejunum. Farther down there 
should be an entero-anastomosis between 
the two limbs of the loop of j jejunum just 
below the transverse colon, the jejunum 
having been brought up in front of the 
transverse colon. Still farther down a mush- 
room catheter should be inserted for feed- 
ing into the jejunum after the method of 
Hendon. 

In the after treatment it is important to 
give rest to the healing tissues, and at the 
same time to supply the patient with water, 
electrolytes and some calories. If a total 
gastrectomy is done, or if there appears to 
be a probability of infection, the latest 
type of the Steinberg coli-bactragen should 
be placed into the peritoneal cavity at the 
time of operation. This undoubtedly pro- 
duces a marked local resistance and calls 
forth active phagocytic cells from the 
peritoneum. 

Intravenous dextrose in Ringer’s solu- 
tion must be used with caution. If the 
patients are inclined to be sclerotic and 
the intravenous solution tends to put up 
the blood pressure, hypodermoclysis of 
salt solution is preferable. Coller® has well 
called attention to the dehydration follow- 
ing any operation, and the necessity for 
treating this condition. 

A Jutte or Levine tube is placed in the 
stomach and continuous or intermittent 
suction is maintained for two or three 
days. This relieves the pressure on the 
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sutures and reduces gas formation. With 
the tube open and occasional suction, water 
may be given by mouth freely, because it 
runs out through the tube and will not 
distend the stomach. This affords the 
patient considerable psychologic relief. 

Morphine or some form of opiate should 
be administered freely enough to relieve 
pain. Records should be kept of all of the 
intake into the stomach and the drainage 
from the Jutte tube, and when the stomach 
begins to empty, usually about the third or 
fourth day, asmall amount of liquid nourish- 
ment, preferably oatmeal gruel or some 
carbohydrate, is given. Fruit juices are not 
so acceptable as carbohydrates at first. The 
Jutte tube is removed about the third or 
fourth day, but not infrequently after 
feeding is begun it will be necessary to 
reinsert it for a day or two. 


CONCLUSION 


With early diagnosis many patients 
with gastric cancer can be cured by opera- 
tion. But even in the later stages some 
cancers of the stomach may occasionally 
be cured and often relieved if there is 
careful pre-operative and _ post-operative 
treatment and skilful application of opera- 
tive technique. 
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TOTAL GASTRECTOMY FOR CARCINOMA OF THE 
STOMACH* 


ARTHUR W. ALLEN, M.D., F.A.C.S. 
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HE surgeon is frequently confronted 

with patients suffering from car- 

cinoma of the stomach. These lesions 
may be diagnosed quite early, particularly 
those near the pylorus, since symptoms are 
largely dependent on the amount of ob- 
struction present. Holmes and Hampton! 
have pointed out that any ulceration in the 
immediate prepyloric region may be looked 
upon as neoplastic until proved otherwise. 
The success achieved in this favorable 
group has offset to some extent the mor- 
tality associated with more extensive 
resections for growths previously looked 
upon as inoperable. Parsons? has found 
that 20 per cent of patients surviving 
partial gastrectomy for cancer at the 
Massachusetts General Hospital are living 
and apparently free from disease from five 
to nine and a half years after operation. 
With the advent of better pre-operative 
preparation, anesthesia, and surgical tech- 
nique, there has been a definite trend to 
more radical surgery in this field. 

Total gastrectomy has been of interest 
to surgeons since the beginning of gastric 
surgery and as early as 1878 we find re- 
ported the experiments carried out in 
Czerny’s clinic by Kaiser,* who found that 
dogs lived happily and in good health for 
as long as five years after subtotal gastrec- 
tomy. This work was of great interest not 
only to the clinician but to the physiologist 
as well. There was at this time considerable 
doubt that an animal could live without 
any gastric tissue at all. Apparently with 
this went some argument as to exact defini- 
tion of total gastrectomy: there was some 
feeling that if all the stomach between the 


cardia and pylorus were removed, the 
result might be considered a total extirpa- 
tion. Finally, however, the true definition 
became evident. We are now agreed that 
only where the esophagus above the cardia, 
and the duodenum below the pylorus have 
been removed with the intervening stom- 
ach, is there a true total gastrectomy. 

The first record of this operation on a 
human being was made by Conner* in 
1884. His patient was said to have been 
moribund at the time and died of shock 
just after the procedure had been finished. 
No other reports are available until 1897, 
when Schlatter® successfully extirpated the 
entire stomach for cancer in a woman aged 
56. He united the jejunum to the esophagus 
and the patient lived approximately four- 
teen months after which she died of recur- 
rence of the carcinoma. Following this 
famous case there was renewed interest 
in the operation and gradually there have 
appeared in the literature a good many 
case reports. Without doubt, many such 
operations which were carried out, have 
never been reported. 

In 1927 and 1929, Finney and Reinhoff*? 
carefully collected the subtotal and total 
gastrectomies on record at this time, called 
attention to the correct definition of the 
operation, and gave a full report on the 
historical data and factors favoring a suc- 
cessful outcome. They reported five total 
gastrectomies of their own and collected 
sixty-two additional cases that they felt 
to be authentic. They pointed out that a 
small remnant of normal stomach at the 
cardia, to be used in the anastomosis to 
the jejunum, greatly lowered the hazard, 


* From the Surgical Department of the Massachusetts General Hospital, Boston, Mass. 
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but that these cases should be considered 
as subtotal and not total resections. The 
mortality in the collected series of these 
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Fic. 1. Schematic drawing illustrating the exposure 
of the lower end of the esophagus. Note that 
Levine tube has been withdrawn from the stomach 
sufficiently to allow the tip to rest in the lower 
esophagus. The left lobe of the liver has been de- 
tached from the diaphragm and held out of the 
way by a flat retractor. 


two groups was approximately 25 per cent 
for the subtotal and 50 per cent for the 
total gastrectomies. Also, they emphasized 
that an anastomosis between the esophagus 
and the jejunum carried a lower mortality 
than esophagoduodenostomy. Peritonitis 
had been responsible for 58 per cent and 
shock for 22 per cent of the deaths. The 
patient living the longest in their group 
survived four and a half years. 

In 1933, Roeder® reported three cases 
of his own and collected all the authentic 
reports since Finney and Reinhoff’s pub- 
lications, thus bringing the total number 
of complete gastrectomies reported up to 
eighty-eight. To him must be given the 
credit for one important step in the opera- 
tive technique, as he suggested anchoring 
the jejunum to the diaphragm around the 
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anastomosis. Since his publication there 
have been sporadic case reports, but with- 
out doubt the operation has become more 
or less commonplace and it would be 
difficult to estimate accurately the number 
of patients subjected to this procedure in 
the past few years. 

During the decade from 1926 to 1936 
there have been 713 patients with car- 
cinoma of the stomach admitted to the 
Massachusetts General Hospital. Of these, 
254 were not operated upon, but 28, or 
11 per cent, died in the hospital. The 
majority of these were deemed inoperable 
after physical examination and Roentgen 
ray studies, some after peritoneoscopy by 
Dr. Benedict.’ A considerable number were 
offered exploration but refused it. One 
hundred and sixty patients were subjected 
to exploration only because studies failed 
to reveal positive evidence of their un- 
amenable situation. Thirty, or 18 per cent 
of these, succumbed before convalescence 
had progressed sufficiently for disposal. 

One hundred and five of the 713 had 
palliative operations, the majority of these 
being gastroenterostomy. However a con- 
siderable number had transections of the 
stomach proximal to a fixed growth and a 
posterior Polya anastomosis, with the 
distal segment of the cut edge of the stom- 
ach turned in, leaving the disease excluded. 
The mortality in the palliative group was 
35 per cent. 

In 176 cases, partial gastrectomy was 
done. These operations included all partial 
resections from excision of the antrum to 
subtotal gastrectomy. In a few of these 
an involved segment of transverse colon 
or pancreas was included in the resection. 
The mortality in this group was 33 per 
cent. End result studies will be published 
on the survivors by Parsons and Welch. 

In this past decade, sixteen total gas- 
trectomies have been done in this hospital; 
five patients were operated upon by me, 
and in the remaining eleven cases eight 
other members of the surgical staff par- 
ticipated. Fourteen of these patients had 
cancer of the stomach, one had lympho- 
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blastoma superimposed on an old ulcer 
for which gastroenterostomy had _ been 
previously done, and the remaining patient 
had a large benign ulcer that was thought 
to be cancer at the time of operation. Eight, 
or exactly half, of these patients survived 
the operation and left the hospital in a 
comfortable state of health. Five are still 
living at the time of this report, but two 
of them are believed to have had recur- 
rences nine months and three years respec- 
tively after operation. Two are believed 
to be free of recurrence fourteen months 
and four and a half years respectively after 
operation. The ulcer patient is thought to 
be well although she cannot be traced at 
this time. The patient living the longest 
time so far had a highly malignant adeno- 
carcinoma with metastases to the regional 
lymphnodes. 

An analysis of the operative technique 
employed on these cases, a study of the 
literature, and various suggestions that 
seem applicable have brought about a 
possible standardization of the operative 
technique for total gastrectomy that we 
believe may be carried out in suitable cases 
with reasonable expectation of immediate 
success. It seems likely that an occasional 
five-year cure may be obtained, and in all 
cases we have the satisfaction of having 
offered these otherwise hopeless individ- 
uals a comfortable respite that is well 
worthwhile. 

The type of anastomosis in relationship 
to mortality in our group is suggestive. 
Three patients had esopbagoduodenostomy 
and all died. The tendency for such a suture 
line to separate and produce a fatal peri- 
tonitis was recognized by Finney and 
Reinhoff. Eight patients were operated 
upon in the manner which we will describe 
in detail below with only two operative 
deaths. One of them was from peritonitis 
and pulmonary infection and the other was 
from lobar pneumonia seven days after 
operation. The latter case had involvement 
of the transverse colon and pancreas, 
necessitating the removal of the whole 
stomach, a section of the transverse colon, 
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the spleen, and two-thirds of the pancreas 
en bloc. A detailed report of this case record 
has been made.” 


SUCTION 


SS 


Fic. 2. Schematic drawing to emphasize suction from 
the Levine tube while the lower end of the esophagus 
is open. The jejunum has been securely sutured to 
the diaphragm in a semicircle posterior to the 
esophagus. The apex of the jejunum is now opened 
and a suction tip keeps the field of operation clean. 


OPERATIVE TECHNIQUE 

Figures 1 to 4 illustrate the method we 
feel at present to be a logical procedure. 
We think the patient will withstand opera- 
tion better if he is kept in the hospital 
several days for rest and the establishment 
of fluid and salt balance. During this time, 
blood transfusions, glucose, and cevitamic 
acid are administered. With the patient 
at his best, the operation is planned so 
that time is no factor. 

The anesthesia can be local to the abdom- 
inal wall with splanchnic block, usually 
supplemented with nitrous oxide, oxygen 
and ether in a closed machine. A well-given 
intratracheal anesthesia of the above mix- 
ture is ideal from the surgeon’s standpoint 
and with certain types of patients, par- 
ticularly those with deep anterior-posterior 
proportions, it may be best to use this from 
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the onset. A Levine tube is introduced into 
the stomach before the anesthesia is 
started. 
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gastro-epiploic vessels are included with 
as much of the omentum as appears neces- 
sary to include the nodes involved. 


Fic. 3. Schematic drawings. A and B, illustrating a careful approximation of the open 


end of the esophagus to all layers of the jejunum. These sutures are carried com- 
pletely around the stoma inverting the mucous edges. c and p, the anterior wall 
of the jejunum is approximated to the diaphragm, completng the original circle 


of fixation sutures. 


A long left rectus incision carried well 
up to the zyphocostal angle gives adequate 
exposure. The duodenum is first freed and 
severed and the distal segment infolded 
with two rows of zero chromic catgut on 
atraumatic needles. Later a bit of attached 
fat with its blood supply intact is fixed 
over this structure. The stomach is then 
freed on both curvatures, starting the 
dissection at the least adherent area. The 


Care must be used to expose and identify 
the middle colic vessels which are often 
somewhat adherent to the posterior an- 
trum. There is a constant peritoneal fold 
attached to this part of the stomach which 
separates it from the lesser peritoneal 
cavity. Due to this attachment the middle 
colic vessels have been inadvertently in- 
cluded in ligatures. If this accident should 
occur and remain uncorrected, an ischemic 
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necrosis of the colon will take place with a 
resulting fatal peritonitis. Also, this fold 
interferes with the estimation of pancreatic 
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tions, but somewhat also from the direction 
of the extension of the disease. 
After the curvatures are well freed, the 


Fic. 4. Schematic drawing illustrating the Levine tube brought 
down through the esophagojejunostomy stoma into the 
distal limb of jejunum. The left lobe of the liver has been 
reattached to the diaphragm. An enteroenterostomy has 
been made at a low level between the jejunal limbs. A 
jejunostomy for feeding has been established. 


involvement so that it may be wise at times 
first to open the lesser peritoneal cavity at 
a free area along the greater curvature, 
thus determining the operability from this 
angle. 

In resection for cancer, it is rarely possi- 
ble to secure the left gastric vessels at their 
source as one often does in resection for 
ulcer. Involved nodes can be included in 
the dissection often if they extend well up 
to the cardia. 

We have often observed the ease with 
which an extensive carcinoma of the 
stomach, even with a palpable mass, can 
be extirpated if the anterior-posterior 
Roentgen ray film shows that most of the 
organ lies to the left of the spinal column, 
while those that lie transversely and high 
in the abdominal cavity are difficult or 
impossible to remove. This is obvious when 
we consider the retraction of the lesser 
curvature into the subhepatic space. This 
takes place largely from anatomic varia- 


left lobe of the liver is detached, as sug- 
gested by Turner.'! Usually this is thin and 
can be turned down on itself and held out 
of the way by a retractor. Access is then 
given to the cardia and lower end of the 
esophagus. By gentle traction downward 
and after section of the vagus nerves, from 
2 to 6 cm. of the esophagus can be exposed. 

At this stage, the Levine tube is with- 
drawn by the anesthetist, so that its tip 
rests in the lower esophagus and constant 
suction is applied. This is a suggestion of 
Vincent! and we have found it very prac- 
tical as it minimizes soiling from the septic 
mouth secretions during the anastomosis. 
This has apparently played a definite réle 
in lowering the incidence of peritonitis in 
our cases. 

It is best now to get rid of the specimen 
as it is always in the way even in a thin, 
ptotic individual, if one tries to begin the 
anastomosis before severing the esophagus. 
In the technically easy cases, clamps can 
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be put across the esophagus and the struc- 
ture divided with the cautery. It is always 
possible to place a clamp on the distal 
esophagus so that soiling from the stomach 
can be avoided. If there is insufficient room 
for a clamp above, guy sutures can be 
placed on either side and held out of the 
way while the structure is severed. 

The jejunum is now brought up behind 
the transverse colon so that it rests with 
no tension against the diaphragm, but 
without too much slack. This segment of 
bowel is now fixed to the diaphragm pos- 
terior to the cut end of the esophagus by a 
row of zero chromic catgut or fine silk 
sutures. This can be made in a semicircle 
so that eventually the sutures between the 
jejunum and the diaphragm will be a com- 
plete circle around the stoma. The apex 
of the jejunum is now opened and all layers 
sutured carefully to the esophagus. During 
this step, one realizes all too well what a 
frail and untrustworthy structure con- 
stitutes the esophagus. One can therefore 
obtain considerable satisfaction from hav- 
ing anchored entirely around this anas- 
tomosis the jejunum to the more reliable 
diaphragmatic tissue. 

An entero-enterostomy is then accom- 
plished at the lower portion of the two 
limbs of the jejunal loop. This has a two- 
fold advantage. It allows the food elements 
to go down either limb, passing out through 
this stoma into the distal limb and not 
back up into the blind alley caused by the 
closed end of the duodenum. Also, bile 
and pancreatic juices are carried into the 
intestine at a more physiologic level. 

Finally, a site in the jejunum several 
inches below this anastomosis is selected 
where it will lie comfortably in the left 
flank. A small catheter is introduced into 
it at this point. Omentum is secured around 
the catheter, usually by a small penetration 
through this structure. The catheter is 
then brought out through a small stab 
wound. Although the Levine tube is pushed 
down by the anesthetist and guided into 
the distal limb of the jejunum it cannot be 
relied upon for feeding purposes. The 
patient may inadvertently displace it and 
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once out it is not safe or often possible to 
replace it satisfactorily. It does enhance 
the flow of saliva through the anastomosis 
and should be kept clear and in place for 
three or four days. The feedings should be 
put into the jejunostomy catheter for two 
weeks. This is best done by a continuous 
drip apparatus which should be regulated 
in such a manner that distention is reduced 
to a minimum. Normal salt solution or 
sterile water is used for the first forty-eight 
hours; then broth, dilute milk, egg albu- 
min, etc., are added. As soon as the patient 
is eliminating gas freely any liquid food can 
be used. 

Stomatitis and diarrhea have compli- 
cated the convalescence in some of these 
cases. We believe these can be eliminated 
by cevitamic acid pre- and post-operatively 
with a regulation of the type of food in- 
troduced through the jejunostomy. High 
caloric mixtures should be avoided in the 
early feedings and non-gas-producing liq- 
uids used. In one instance, we thought that 
the addition of dilute hydrochloric acid 
to the feedings helped to control the 
diarrhea. The patient is allowed a small 
amount of water by mouth after the third 
day. Feedings are begun and well estab- 
lished by this route before the jejunostomy 
tube is removed. The patient should be 
discharged on a well-balanced diet and 
should be urged to eat finely chopped meat 
and liver. It is surprising to see them grad- 
ually extend the time interval between 
feedings and augment their ability to 
increase the amount of food taken at one 
time without distress. The patient in our 
series who has survived the longest number 
of years eats three substantial meals a day 
with only occasional feedings in between. 
He has maintained his normal weight, 
blood picture, and works regularly. He 
complains a bit about having to take most 
of his food in a finely divided form and 
gets some discomfort if he eats too rapidly. 
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As the mouth cavity is examined commonly by both physicians and 
dentists, each group should be schooled in the recognition of the so-called 
“precancerous lesions; first, because the dividing line between the pre- 
cancerous and the early cancerous lesions is not always distinct clinically 
and, second, it is well to establish that epidermoid cancer often develops in 


unhealthy or abnormal epithelium. 


From—“‘Surgical Diseases of the Mouth and Jaws”’ by Earl Calvin Padgett 


(Saunders). 
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MALIGNANCY IN THE CHRONIC GASTRIC ULCER* 
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HEN Cruveilhier! established gas- 
tric ulcer as a pathologic and 
clinical entity separate from car- 


differentiated from chronic gastric ulcer 
by this means. Also certain radiologic 
features of some ulcers are rather patho- 


Fic. 1. Meniscus sign. Note the large crescentic encroachment on the 
lumen of the stomach about the central ulceration. This lesion was 
a malignant ulcer occurring on the posterior wall of the stomach. 
The meniscus sign is practically pathognomonic of malignancy 
and usually has to be obtained with the aid of palpation at flu- 
oroscopy. Dotted line indicates the extent of the meniscus. 


cinoma of the stomach, he laid the founda- 
tion for our modern conception of these 
two conditions. He mentioned the occa- 
sional presence of both lesions in the same 
organ, but thought the two conditions 
could always be differentiated grossly one 
from the other. 

Since then the advent of the roent- 
genographic examination has enormously 
assisted us in the clinical diagnosis. The 
usual types of scirrhous and papillary 
carcinoma of the stomach are easily 


gnomonic. Thus the meniscus formation 
about an ulcer (Fig. 1) signifies malig- 
nancy,’ while the formation of an accessary 
pocket by the niche (Fig. 2), is fairly good 
evidence that the ulcer at least started as a 
benign one.* It was hoped at one time that 
the size of the ulcer, as revealed roent- 
genologically, might be a good index of its 
character.‘ It is true that the majority of 
ulcers over 2.5 cm. in diameter are malig- 
nant, while most of the small ulcers (1 to 
1.5 cm. in diameter) prove to be benign. 


* From the Department of Surgery, the University of Rochester School of Medicine and Dentistry, Rochester, 
New York. 
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However, there are so many exceptions other hand, if all cases of gastric carcinoma 
to this general rule (Fig. 3) that it is with symptomatic or roentgenographic 
almost valueless as a guide to therapy evidence of ulceration were included in the 


Fic. 2. An ulcer with an accessory pocket outside the stomach. As a 
rule such lesions are benign no matter how large the crater, unless 
definite characteristics of malignancy are present in the stomach 
wall adjacent to the ulcer. This enormous ulcer proved to be 


benign. 


in the individual case.® Other factors, such 
as the age of the patient, the constancy and 
duration of symptoms, the location of the 
ulcer, etc., assist from a statistical basis,®’ 
but are inadequate in the individual in- 
stance for making this differentiation. 

In the century since Cruveilhier’s time, 
we have learned that there is a lesion with 
all the characteristics of the benign ulcer 
which proves nevertheless to be malignant. 
The exact frequency of this malignant 
ulcer which cannot be differentiated either 
by symptoms, by x-ray examination, or at 
times even by gross examination, will vary 
considerably in different series, depending 
partly on the criteria established by the 
compiler. Thus, if every ulcer in the 
stomach is considered a potentially malig- 
nant lesion, then automatically all lesions 
which eventually prove to be malignant 
would be segregated as carcinoma suspects 
and would never appear in the statistics 
of a group of chronic gastric ulcers. On the 


group, the percentage of such chronic 
malignant ulcers would be disproportion- 
ately high. In the record when the diagnosis 
eventually proves to be malignancy, the 
preliminary diagnosis of gastric ulcer is 
discarded and the case is classified in the 
diagnostic file as carcinoma of the stomach. 
Consequently the only method of estimat- 
ing the percentage of cases, which present 
themselves as chronic gastric ulcers but 
eventually prove to be malignant, is by 
studying the diagnostic data after careful 
clinical and roentgenographic study but 
before the final pathologic evidence is 
known. It is, in our opinion, a conservative 
estimate that, when the incidence is 
determined in this manner, 10 to 20 per 
cent of the chronic ulcers of the stomach 
without definite criteria of malignancy 
prove eventually to be or to become 
malignant. 

Whether such ulcers are from the first 
carcinomatous or whether they represent 
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a malignant degeneration of a pre-existing gastric ulcers there is at present no method 
benign ulcer has been vigorously debated. of examination, either clinical, chemical or 
This interesting subject has been previously roentgenographic, that will with certainty 


Fic. 3. The size of the ulcer crater is no criterion of its malig- 
nancy in the individual case. This ulcer on the lesser curva- 
ture of the stomach measured 3.8 cm. in diameter. It was 
resected and proved benign. 


Fic. 4. Gastric ulcer located on the lesser curvature at the incisura 
angularis. In spite of the immediate complete relief of symptoms 
by an ambulatory medical regime, the size of the ulcer was not 
decreased at the end of three weeks. Hence the lesion was treated 
as carcinoma. (Fig. 5 shows the microscopic picture.) 


carefully reviewed by one of us.’ The distinguish the malignant from the benign 
controversial aspects of this question have lesions. And yet it is extremely important 
distracted attention from the important to determine this point to give the advan- 
clinical fact; in the majority of chronic tage of early operation in the malignant 
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case. One solution of the problem proposed 
by the surgeon is to operate upon all cases 


of chronic gastric ulcer. Another method of 
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acteristic, coming two to three hours after 
meals and being relieved by soda, though not 
so much by food. The bouts of pain had re- 


Fic. 5. Same case as in Figure 4. Transition in the mucous membrane from relatively normal 
architecture to definite carcinoma at the edge of the ulcer. (X 100.) 


handling this situation is to ignore the 
danger of malignancy. Neither of these 
plans is acceptable today, the first because 
it entails unnecessary surgery In many 
cases, the second because it takes away the 
patient’s best chance for a cure. Its expo- 
nents claim for gastroscopy that it is a 
valuable adjunct in deciding the character 
of an ulcer. Eventually this direct visual 
inspection may be very helpful when the 
ulcer can be seen but it has not yet sufli- 
ciently proved itself. The following case 
illustrates the dilemma of the chronic 
gastric ulcer and the method we have 
adopted to meet it. 


C. W. A., a 62 year old farmer, was referred 
to the out-patient department of the Strong 
Memorial Hospital on January 31, 1934, com- 
plaining of attacks of epigastric pain of seven 
months’ duration. The pain was fairly char- 


cently become somewhat more frequent and 
severe. The patient reported that he did not 
vomit, but was frequently nauseated. He had 
lost 15 pounds in weight. 

On physical examination he appeared rather 
thin and he had a moderate degree of arterio- 
sclerosis. No masses were palpable in the 
abdomen, nor was there any tenderness 
elicited. Examination of the blood and urine 
proved negative. On gastric analysis, he had no 
free HCI in the fasting sample, but did have 
thirty minutes after an alcohol test meal. A 
stool specimen gave a negative test for occult 
blood. 

On his first visit to the out-patient depart- 
ment a tentative diagnosis of peptic ulcer, un- 
localized, was made from the history and while 
arrangements for gastrointestinal x-ray studies 
were being completed, he was put upon an 
ulcer régime (ambulatory smooth). This 
promptly relieved his pain and made him quite 
comfortable. The gastrointestinal series showed 
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a fairly large ulcer niche on the lesser curvature 
of the stomach just distal to the incisura angu- 
laris. (Fig. 4.) 
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to explain to him the dangers of the situation. 
With the aid of the brother’s persuasion, the 
patient finally accepted operation which was 


Fic. 6. Carcinoma producing an extensive characteristic filling 
defect along the greater curvature of the stomach. At the time 
this x-ray was taken, symptoms were relieved by dietary 
treatment and the patient gained 25 pounds in weight. The 
diagnosis was verified later by biopsy of metastases. 


As soon as the ulcer was localized in the 
stomach, he was advised to come into the 
hospital for a period of strict medical régime, 
but, since he had no pain, he refused to follow 
this advice. The importance of repeating the 
x-ray studies in three weeks time was urged 
upon him, however. This was done on March 
28 and no significant change in the size of the 
filling defect was found although there had 
been complete relief of symptoms and a gain of 
10 pounds in weight. As this failure of the ulcer 
to decrease in size placed it in the carcinoma- 
suspect group in spite of the clinical improve- 
ment, he was advised to enter the hospital for 
operation. He refused to accept this advice even 
on urging. Consequently his brother, a minister, 
was called from a distance of 400 miles in order 


carried out on April 9, 1934. A chronic ulcer was 
found at the site indicated by the x-ray exami- 
nation. It was moderately indurated but had 
no characteristics to distinguish it as a malig- 
nant ulcer. On microscopic section, however, 
there was definite infiltration of the ulcer base 
with carcinomatous cells. (Fig. 5.) Four years 
after operation this patient is symptom-free 
without evidence of recurrence. 


Certain features in the above case 
emphasize facts of great clinical importance. 
In the first place, the complete disappear- 
ance of symptoms with a significant gain in 
weight when the patient is put on a 
medical régime is no evidence whatever 
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that the ulcer is benign. In fact, frequently 
the malignant gastric lesion will respond in 
this manner even when it presents unmis- 
takable roentgenologic evidence of its 
malignancy. Figure 6 shows such a frank 
carcinoma of the stomach producing a 
large filling defect of the greater curvature. 
Yet for three months this patient’s symp- 
tom of gastric distress was unfortunately 
controlled by a medical ulcer régime under 
the care of her local physician while she 
gained 25 pounds in weight. She was 
referred for surgery only after symptoms 
had recurred under treatment, a condition 
which usually signifies an extension of the 
malignant process. Dr. Osler frequently 
called attention to such temporary improve- 
ment on the institution of dietary treat- 
ment in gastric carcinoma. 

In the second place, however, the failure 
of the ulcer to decrease significantly in size 
after three weeks treatment places it 
definitely as a carcinoma-suspect. Jordan 
and Lahey® were the first to emphasize the 
importance of such a response as a criterion 
of the nature of the ulcer. 

In our clinic, all gastric ulcers are di- 
vided within three weeks into two groups 
on the basis of their behavior on a strict 
ulcer régime.” The first group contains 
most of the benign ulcers, and is character- 
ized as follows: (1) Ulcer pain diminishes in 
the first week. (2) All symptoms and occult 
blood in the stool (if present) disappear 
within two weeks. (3) There is a significant 
decrease in the size of the ulcer niche (at 
least one-third of its cross-sectional area) 
within three weeks. If any of these three 
conditions is not fulfilled, the ulcer immedi- 
ately falls into the second or carcinoma- 
suspect group. This latter contains almost 
all of the carcinomatous ulcers, together 
with a minority of benign ulcers, which are 
particularly recalcitrant to medical treat- 
ment (usually due to an adherence of the 
ulcer base to the pancreas or liver). 

As previously emphasized, malignant 
ulcers not infrequently respond to treat- 
ment with symptomatic relief; a few of 
them will even give roentgenographic 
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evidence of healing at the end of three 
weeks. Consequently it cannot be inferred 
that the ulcers in the first group are all 
benign ulcers, but only that conservative 
treatment should be continued. The ulcer, 
however, should be followed roentgeno- 
graphically at intervals of four to six weeks 
until the niche has completely disappeared. 
Then, if symptoms recur on treatment, or 
if the ulcer after decreasing in size becomes 
stationary or particularly if it begins to 
enlarge, this immediately transfers the case 
to the second group and prompt operation 
becomes imperative. The importance of 
following this rule is illustrated by the 
following case: 


P. W., a 40 year old man with a somewhat 
vague previous history of ulcer was admitted 
with a perforation on December 12, 1931. It 
was thought before the first operation that the 
ulcer was probably duodenal, but a free per- 
foration 1 cm. in diameter without any unusual 
induration about it, was found on the lesser 
curvature of the stomach about 2.5 cm. from 
the pylorus. This was ciosed by inversion and 
the patient had an uninterrupted convalescence 
with symptomatic relief for about two years. 
He then had a recurrence of some distress but 
not sufficient to bring him back to the clinic 
until about six weeks later when he had a 
major hemorrhage presenting clinically as 
melena with a drop inthe red count to 3, 00,000. 
In view of the recurrence of symptoms, how- 
ever, as soon as he had regenerated a fair pro- 
portion of the lost blood, operation was carried 
out on the patient as a carcinoma-suspect. The 
site of the previous ulcer on the lesser curvature 
could be identified by two encysted black silk 
sutures on the peritoneal surface and the 
lesion was directly contiguous to this scar on 
the posterior surface of the stomach. Due to the 
extensive induration of the lesion, it was 
thought to be a malignant ulcer and micro- 
scopic examination proved it to be such. A 
subtotal gastrectomy was carried out which 
gave the patient complete relief for two years, 
after which he developed metastases to the 
spine. This is the only case that we have had in 
which free perforation of a non-indurated gastric 
ulcer has eventuated in a carcinomatous ulcer. 


Graham!! records a most unusual case 
in which he followed the healing of an ulcer 
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niche to complete disappearance with the 
subsequent recurrence of a malignant ulcer 
at that site. While such extreme examples 
as these cases are unusual, the recurrence 
of symptoms from a gastric ulcer while the 
patient is on an adequate conservative 
régime is always an ominous sign and at 
once puts the ulcer in the carcinoma- 
suspect group. 

The final feature, and an extremely 
important one in the management of these 
ulcers, is the type of surgery to be em- 
ployed in the second group, which does not 
respond with satisfactory healing to the 
therapeutic test. Many surgeons feel that 
a local excision of the lesion (usually with 
gastroenterostomy) is satisfactory. Indeed, 
this is probably the prevailing opinion, 
even being held by some leading surgical 
authorities. !?:!8 However, we are convinced 
both on a priori reasoning and on the basis 
of the experience of ourselves and others 
that this plan is absolutely wrong if the 
patient is a fairly good surgical risk. The 
majority of the benign gastric ulcers 
by the plan outlined never require surgical 
intervention, and most of the group 
selected in this manner by their response 
to the therapeutic test prove to be malig- 
nant. It is impossible to tell at operation 
in this selected group which will prove 
to be benign and which malignant. Conse- 
quently we feel that the only rational plan 
is to treat the ulcers of this group at opera- 
tion exactly as the surgeon would if he 
knew the pathologic section showed malig- 
nancy already at hand. This means, in our 
opinion, carrying out subtotal gastrectomy, 
including the lymph gland-bearing areas 
along the left gastric artery, in the para- 
duodenal region, and of the gastrocolic 
omentum. It is known that carcinoma of 
the stomach often spreads microscopically 
in the adventitial layers to a greater 
distance than is removed by the local 
excision of such an ulcer and of course the 
latter procedure leaves all the lymph 
glands intact. This reasoning has been 
reenforced by our knowledge of several 
cases where the surgeon, feeling definitely 
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that the lesion was a benign ulcer, removed 
it locally with a generous ellipse of the 
surrounding gastric wall with the all too 
prompt recurrence of the carcinoma locally. 

The exact type of subtotal gastrectomy is 
a matter of individual preference. We 
usually use an end-to-side gastroenteros- 
tomy with a long jejunal loop brought 
anterior to the colon and so arranged 
that the greater curvature of the stomach 
is attached to the jejunum proximally and 
the lesser curvature distally. This is the 
Moynihan modification of the Polya opera- 
tion and is, in our estimation, ordinarily 
more desirable for this purpose than the 
generally adopted Balfour modification 
because the latter requires an _ entero- 
enterostomy between the two limbs of the 
anastomotic loop while the former does 
not. While the Moynihan-Polya subtotal 
gastrectomy is the one we usually use, this 
choice is modified by the physical cir- 
cumstances found. When there is a short 
jejunal mesentery, or a very heavy omental 
panniculus, the method described by Lahey 
is frequently adopted rather than bringing 
the jejunal loop anterior to the colon. In 
this procedure, the first portion of the 
duodenum is freed at Treitz ligament and 
is brought up directly into the lesser 
peritoneal cavity and the jejunum distal 
to the anastomosis passes through the 
transplanted mesocolon as a single segment 
rather than a loop. There are numerous 
other methods of reconstruction after 
subtotal gastrectomy which have recently 
been well reviewed by Pack.'* No method 
which does not provide for careful removal 
of the lymph gland-bearing areas will, in 
our estimation, be ultimately acceptable. 
For this reason, the Billroth 1 operation 
and all of its modern modifications are 
usually to be avoided because they fre- 
quently limit the amount of the lesser 
curvature of the stomach which can be 
taken and hence prevent the extensive 
removal of the lymph glands along the left 
gastric artery. The guiding principle in 
the choice of the technical method is that 
the procedure should be the one which the 
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surgeon would chose if he knew the ulcer 
to be definitely carcinomatous. 
There is one additional word of warning 
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should be resorted to promptly. Some 
will indeed prove to be malignant pre- 
pyloric gastric ulcers. 


Fic. 7. Deformity in the pyloric region. It was impossible to determine 
whether the pylorus was proximal or distal to the involvement. Conse- 
quently this patient had an exploratory laparotomy because of the 
danger of procrastination in the presence of a prepyloric lesion. A 
duodenal ulcer was found at operation. 


that should be given. Duodenal ulcers are 
practically never malignant. However, 
small ulcers just proximal to the pylorus 
may produce a typical roentgenologic 
appearance of the usual duodenal ulcer, 
namely a constant spastic deformity of the 
duodenal cap, without anything to suggest 
the localization of the lesion on the gastric 
side. Prepyloric gastric ulcers, as Holmes 
first emphasized,’ have an increased likeli- 
hood of malignancy although there is a 
controversy about the exact incidence." 
Consequently, if the lesion cannot be 
proved to be duodenal by the presence of a 
niche or the visualization of a fleck defi- 
nitely distal to the pylorus, then the possi- 
bility of the lesion being prepyloric rather 
than postpyloric must be borne in mind. 
If the lesion is refractory to treatment or if 
symptoms recur, particularly in the older 
group of patients, exploratory laparotomy 


F. T. F. is an excellent illustration of this 
mistake in diagnosis. The gastrointestinal roent- 
genologic examination showed only a persis- 
tant irregularity of the cap with tenderness 
localized over it. The typical ulcer pain during 
the day quickly cleared up on a Sippy régime 
and the patient was discharged from the 
hospital though a residual night distress still 
remained. On an ambulatory ulcer régime, 
severe pain recurred in two months and on this 
account the patient was explored. A small 
non-indurated, prepyloric ulcer was found. The 
surgeon who was operating was so sure that 
this could not be malignant that he carried out 
local excision with a liberal wedge and a 
posterior gastroenterostomy. On microscopic 
examination, the ulcer proved to be malignant. 
The patient was urged to submit to a subtotal 
gastrectomy immediately, but completely re- 
lieved of her symptoms, she refused, only to 
return within a year with a large recurrent 
malignant mass in the epigastrium verified by 
biopsy. 
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Sometimes the deformity associated with 
the lesion makes it impossible to place with 
certainty the position of the pylorus. 
Figure 7 illustrates such a situation. If the 
roentgenologist is in serious doubt whether 
the lesion is proximal or distal to the 
pylorus, then it is wiser to carry out 
exploratory laparotomy than to procrasti- 
nate, possibly in the presence of a prepyloric 
ulcer. Each year there come to our at- 
tention one or two cases of prepyloric 
carcinoma in which the possibility of 
malignancy was not considered because 
the lesion was diagnosed as a duodenal 


ulcer. 


CONCLUSIONS 


1. Any chronic gastric ulcer may be 
carcinomatous. There is no certain clinical 
or roentgenologic differentiation between 
the two conditions. 

2. Symptomatic relief on medical treat- 
ment is no assurance that the lesion is not 
malignant. 

3. The prompt relief of symptoms, 
together with a significant decrease in the 
size of the ulcer niche, is an indication for 
continuing conservative treatment, but the 
ulcer must be followed roentgenographi- 
cally until completely healed. 

4. Failure of the ulcer to decrease stead- 
ily in size or the return of symptoms while 
on treatment immediately makes the lesion 
a carcinoma-suspect. 

5. Ulcers just proximal to the pylorus 
may produce by x-ray only a constant 
spastic deformity of the duodenal cap and 
hence be diagnosed duodenal ulcers. It is 
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important to bear in mind the possibility 
of malignancy where a supposedly duo- 
denal ulcer is recalcitrant to treatment. 


REFERENCES 


1. CRUVEILHIER, J. Anatomie pathologique du corps 
humain. Vol. 1. Paris, 1829-1842. J. B. Bailliére. 

2. Carman, R. D. A new roentgen-ray sign of ulcerat- 
ing gastric carcinoma. J. A. M. A., 77: 990, 1921. 

3. Carman, R. D. Benign and malignant gastric 
ulcers from a roentgenologic viewpoint. Am. J. 
Roentgenol., 8: 695, 1921. 

4. ALVAREz, W. C., and MacCarty, W. C. The size of 

resected gastric ulcers and gastric carcinomas. 
J. A. M. A,, g1: 226, 1928. 

. Scort, W. J. M. The possibility of malignancy as it 
affects the treatment of chronic gastric ulcer. 
Ann. Surg., 102: 586, 1935. 

6. Granam, R. R. Carcinoma of the stomach. Canad. 

M.A. J., 30: 393, 1934. 

7. Rivers, A. B., and Dry, T. J. Differentiation of 
benign and malignant gastric ulcers. Arch. Surg., 
30: 702, 1935. 

8. Scorr, W. J. M. The relationship of carcinoma and 
callous gastric ulcer. Surg., Gynec. er Obst., 46: 
109, 1928. 

g. JorpDAN, S. M. Gastric ulcer and cancer. J. A.- 
M. A., 93: 1642, 1929. 

Laney, F. H. The treatment of gastric and duo- 
denal ulcer. J. A. M. A., 95: 313, 1930. 

10. Seca, H. L., and Scott, W. J. M. Changes and 
results of a decade in the management of gastric 
ulcer. Rev. Gastroenterol., 4: 101, 1937. 

11. Granam, R. R. Discussion. Ann. Surg., 102: 603, 
1935- 

12. Jupp, E. S., and Watpron, G. W. The present 
status of the surgical treatment of peptic ulcer. 
Surg., Gynec. é? Obst., 59: 350, 1934. 

13. Hever, G. J. The choice of treatment of peptic 
ulcer. New York State J. Med., 35: 1, 1935. 

14. Pack, G. T., and SCHARNAGEL, I. M. The technique 

of gastric resection for carcinoma. Surg., Gynec. 
er Obst., 63: 189, 1936. 

>, Hotmes, G. W., and Hampton, A. O. Incidence of 

carcinoma in certain chronic ulcerating lesions 

of the stomach. J. A. M. A., 99: 905, 1932. 

16. SincLteTton, A. C. Benign prepyloric ulcer. Radiol., 
26: 198, 1936. 


Ww 


| 


MULTIPLE GASTRIC POLYPOSIS* 


Haroip Brunn, M.D. 


Clinical Professor of Surgery, 
University of California Medical 
School 


AND Fetix PEARL, M.D. 


Adjunct Visiting Surgeon and Gynecologist, 
Chief of Clinic of Sympathetic and Vascular 
Surgery, Mount Zion Hospital 


SAN FRANCISCO, CALIFORNIA 


HE term, “polyp,” originated by 
Galen for pedunculated tumors of 
the nose, refers merely to the form 
which any growth may assume, and is 
not indicative of any structural property. 
In this report, we shall discuss only the es- 
sentially benign, multiple epithelial growths, 
polypoid in structure, which affect the gas- 
tric mucosa. The terms, “multiple gastric 
polyposis” and “‘diffuse gastric polyposis,” 
even though they inaccurately differentiate 
the microscopic pathologic structure, fit 
well the gross picture and have a well 
grounded connotation in the medical mind. 
Although, in this discussion, we are 
interested primarily in the stomach, we 
have referred with some frequency to 
intestinal polyposis. Many writers on 
alimentary multiple polyposis have re- 
ported data on the entire gastrointestinal 
tract, without segregating that pertaining 
to the stomach. For this reason, the 
reader is asked to distinguish carefully 
between facts pertaining to multiple 
polyposis of the stomach and those per- 
taining to multiple polyposis involving 
the remainder of the alimentary tract. 
There are many similarities between them, 
yet there are also important, clear-cut 
differences. 


INCIDENCE 


In their investigation, the authors have 
included only those cases which had three 
or more polyps. The rarity of the affection 
is illustrated by the statistics of Ebstein,' 
who found only ten cases in 600 autopsies; 
of Balfour,? who found only one case in 
over 69,000 abdominal sections, 8,000 of 
which were for gastric lesions; and of 
Carman,’ who encountered only two cases 


in 50,000 roentgenologic examinations of 
the stomach. In 1926, the authors, their 
interest aroused by the occurrence of 
several successive cases within a five-year 
period, were led to review the subject, 
and reported a statistical analysis of every 
available case collected from the literature 
from 1820, adding five proved personal 
cases and seven probable cases. For details 
of this series, the reader is referred to that 
report.* 


ETIOLOGY 


What causes these multiple polypoid 
growths of the gastric mucosa? A great 
controversy burns over this question. 
Of the many theories, only two are 
acceptable. The one, supported by Wechsel- 
mann,° Rippert and others, claims them 
to be of congenital origin. It cannot be 
denied that in multiple polyposis involving 
the large bowel there is a definite hereditary 
factor. The condition has been found in 
twins, in three, four and six brothers and 
sisters, in a mother and son, and in many 
members of a family. Wechselmann claims 
that 50 to 60 per cent have outspoken 
familial factors. With primary multiple 
polyposis of the stomach, the incidence 
of hereditary factors is far different. In 
the authors’ collected series,‘ not one 
showed an unquestioned positive heredi- 
tary influence. The other theory, supported 
by Menetrier,*’ Cornil,’ Verse® and others, 
maintains that chronic inflammation is 
the cause. Certain important experimental 
and clinical facts also strongly support 
this The authors are 
convinced that there are both congenital 
and inflammatory polyps. 


* From the Surgical Service of the Mt. Zion Hospital and the University of California Medical School. 
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PATHOLOGY 


Congenital polyps may often be dis- 
tinguished from inflammatory ones by 
inspection alone. The congenital ones are 
usually independent growths, often of 
considerable height, differentiated into 
head and stalk, and freely movable on the 
submucosa. On section the submucosa 
insinuates itself into the growth to a 
variable extent as a connective tissue core. 
The distinct growths are separated by 
normal mucosa. On the other hand, the 
inflammatory polyps lack the impression 
of distinct, well demarcated growths. 
Usually their margins are defective and 
merge into the normal tissue; they project 
only a short distance into the gastric 
lumen; they are never differentiated into 
head and stalk; and they rest immobile 
and broad-based on the submucosa, which 
never enters the growth as a core. The 
intervening mucosa as well as the polyp 
and its base show all the signs of chronic 
inflammation. A large amount of mucus 
often overlays the gastric mucosa. 

Menetrier (1888)°*’ first classified multi- 
ple gastric polyposis into two types: 

“*polyadénome polypeux,” consisting of mul- 
tiple, discrete, usually pedunculated polyps, 
and “‘ polyadénome en nappe,” characterized 
by well-demarcated plaques of closely 
placed folds of hypertrophic mucous mem- 
brane. This classification is still in vogue, 
despite the fact that Menetrier recognized 
only an inflammatory origin in all gastric 
polyps. 

On microscopic examination the con- 
genital growths show an adenomatous 
pattern with a fairly well marked connec- 
tive tissue stroma, and with little or no 
inflammatory reaction; the inflammatory 
polyps show a diffuse increase and enlarge- 
ment of the gastric glands which show no 
departure from normal. One of our cases 
displayed a peculiar teliangectatic forma- 
tion composed of endothelial spaces filled 
with blood. A similar extraordinary gastric 
polyp was described by Monfalcon (1820), 
the structure of which resembled that of 
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the corpus cavernosum. This type of 
teliangectatic growth should be borne in 
mind in the diagnosis. 

The presence of malignant degeneration 
is by no means always easy to determine. 
In fact, there is a noteworthy lack of 
agreement among pathologists regarding 
the criteria of malignancy. Professor G. Y. 
Rusk, Chief of the Department of 
Pathology, Mt. Zion Hospital, diagnosed 
all of our reported cases on the basis that 
invasion by atypical glandular elements 
constitutes the major characteristic of 
malignancy. 

Although no portion of the stomach is 
exempt, the lower third and the greater 
curvature are the most frequent sites for 
multiple polyps. They may vary in size 
from barely apparent ones to those the 
size of the fetal head; one case had 400 
separate growths. 


SYMPTOMS AND SIGNS 


Multiple gastric polyposis may give no 
symptoms or merely the indefinite symp- 
toms of a usual gastric disorder. Our col- 
lected series‘ showed abdominal distress 
present in 28 per cent; vomiting, anorexia, 
constipation, diarrhea and weakness, each 
in about 17 per cent; hematemesis in 8 
per cent. It has been claimed that symp- 
toms are produced not by the polyps them- 
selves, but by the associated inflammatory 
reaction. Certain pedunculated polyps, 
situated near the pylorus, may prolapse 
into the duodenum, causing acute obstruc- 
tion. In one case,'* such a prolapsed polyp 
separated from its base and was recovered 
from the stool. 

Symptoms of a severe secondary anemia 
may be the only complaints. The constant 
concealed hemorrhage is apt to cause a 
picture closely simulating pernicious 
anemia, especially since go per cent of 
cases are associated with achlorhydria. 
There were no instances of pernicious 
anemia in our series. Symptoms have 
been present in certain cases for from fifteen 
to thirty years without any evidence of 
malignant degeneration. However, a sud- 
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den increase in severity of symptoms should 
warn one of the possible onset of this com- 
plication. The essentially benign nature of 
gastric polyposis is attested to by these 
long-continued cases. 


DIAGNOSIS 


In 1909, Wegele’ made the first ante- 
mortem diagnosis of diffuse gastric poly- 
posis during operation for a gastric lesion 
incorrectly diagnosed as carcinoma from a 
piece of tissue recovered through the 
stomach tube. The total absence of gastric 
symptoms in many cases, and the fact 
that symptoms when present are not 
characteristic, account for the large per- 
centage of cases which defy recognition 
until post-mortem. Achylia, myxorrhea 
and gastric hemorrhage should arouse 
strong suspicion of the presence of this 
condition. 

The roentgenogram is the most impor- 
tant single diagnostic aid; the roentgenol- 
ogist must be careful to differentiate the 
lesions from carcinoma, bezoar and lympho- 
sarcoma.‘ In every case in which the 
roentgenogram was utilized, there was an 
apparent lesion. Achylia is the next most 
common laboratory finding, being present 
in gO per cent. 

Even when full use is made of the x-ray 
and the laboratory, it is possible to miss the 
diagnosis. One patient with a long history 
of gastric disturbances, typical roentgeno- 
grams, occult blood in the stool, achlor- 
hydria and myxorrhea, was incorrectly 
diagnosed by the authors as multiple gas- 
tric polyposis and submitted to operation; 
an extensive hypertrophic gastritis was 
found, but no polyps. Another case of 
multiple diffuse gastric polyposis was un- 
diagnosed during life in a hospital where a 
number of the authors’ previous cases 
were seen, despite a gastric roentgenologic 
examination by a competent roentgenol- 
ogist. In the roentgenologic examination 
the older method of filling was utilized. 
Newer methods of roentgenologic diagno- 
sis, such as the use of thick opaque media 
and compression, would tend to eliminate 
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such errors. More recently one of us, in 
making an ante-mortem diagnosis of diffuse 
colonic polyposis, entirely missed a coinci- 
dent symptomless diffuse gastric polyposis 
which was found at autopsy. Only 7 per 
cent of our gastric cases had polyps in other 
portions of the alimentary tract. It is pos- 
sible that if all cases of intestinal polyposis 
were investigated as to the presence of 
coincident multiple polyposis of the 
stomach, the percentage of coincident in- 
volvement might be greater. 

Since Schindler (1922) reported the 
first case of multiple gastric polyposis 
diagnosed by gastroscopy, the use of this 
method has gradually gained favor in the 
diagnosis of obscure gastric conditions and 
has recently received a strong impetus for 
its more frequent use. Had gastroscopy 
been performed by an experienced gastro- 
scopist, it is probable that our case of 
hypertrophic gastritis would have been 
correctly diagnosed before operation. In 
fact, we know of no other diagnostic 
means which would have enabled us to 
make the correct pre-operative differential 
diagnosis between multiple polyposis and 
hypertrophic gastritis, since from the 
clinical, roentgenologic and _ laboratory 
standpoints, the case showed the “typical” 
picture of multiple gastric polyposis. The 
authors strongly advise the more routine 
use of gastroscopy in the diagnosis of 
gastric conditions. 

Tumor tissue recovered from the stom- 
ach may indicate the presence of multiple 
polyposis.'**!7 Here the diagnosis of 
malignant degeneration may be in doubt, 
since the usual absence of the submucosa 
in such cases makes the demonstration of 
invasion more difficult. The condition may 
be actually missed by the operation sur- 
geon if palpation alone is relied on. The 
authors advise gastrotomy and inspection 
of the mucosa in all suspicious cases. 


TREATMENT 


The proper treatment is surgical in all 
cases. Because of the danger of malignant 
degeneration, a partial gastrectomy should 
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be done, removing as much of the growth- 
containing area as possible. Excision of 
single polyps and destruction of their 
bases is a less efficacious method. If there is 
only a small number of discrete polyps and 
if the patient’s condition does not warrant 
gastrectomy, excision is indicated. Often 
the involvement of the mucosa is so exten- 
sive that nothing short of gastric resection 
is worth while. 


PROGNOSIS 


The percentage of malignancy in mul- 
tiple polyposis of the stomach is much less 
than in the intestinal variety. The intes- 
tinal variety almost invariably ends in 
cancer. There is evidence that multiple 
polyposis of the stomach may remain 
benign for a long term of years, in contra- 
distinction to colonic polyposis which be- 
comes malignant earlier. In our previously 
reported series, only 12 per cent were 
malignant. Recently, however, one of us 
has collected all the reported additional 
cases since 1925, numbering twenty-nine 
cases, and adding two new personal ones. 
The percentage of malignancy in this new 
series is definitely higher than in the 
present series. A review of these additional 
cases will be reported in an article to fol- 
low. Although severe gastric hemorrhage is 
present in 8 per cent, there are no reported 
cases of death due to this cause. 


CONCLUSIONS 


1. Multiple gastric polyposis may be 
either of congenital or inflammatory origin. 
Each type has certain gross characteristics 
by which it may often be identified. 

2. In contrast to colonic polyposis, gas- 
tric polyposis has no definite hereditary 
factors. The percentage of malignancy is 
less and malignancy occurs much later in 
the course of the disease. 

3. Symptoms are not characteristic and 
often absent, leading to failure to make the 
proper diagnosis. 

4. The most valuable diagnostic aid is 
the roentgenogram. Achylia, myxorrhea 
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and gastric bleeding are strong presump- 
tive signs. Achylia is present in go per cent 
of cases. The diagnosis may be missed in 
spite of every precaution. The more 
routine use of gastroscopy will greatly 
improve our ability to make the correct 
diagnosis. 

5. The disease often remains benign 
over a period of many years. 

6. The treatment is preferably radical 
surgical removal. 
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DVANCING knowledge brings with 
A it changing methods. Only a few 
decades ago, the frontier of scien- 
tific advance was opened up by a small 
number of men, working as individuals, 
who laid the foundations of scientific 
medicine. That day has largely passed, and 
now we see groups of men, pure scientists 
and clinicians, pooling their combined 
knowledge to solve the problems of modern 
medicine. As knowledge advances, methods 
of treatment change. The day when a single 
physician felt equipped to treat all the ills 
of mankind has passed and today the more 
complex diseases are best treated by the 
combined and harmonious efforts of com- 
petent physicians and surgeons. 

These general remarks have a direct 
bearing on the entire ulcer problem, and 
especially on the complicated problem of 
the bleeding ulcer. Today most internists 
and many surgeons treat bleeding ulcer by 
medical means, secure in the false doctrine 
that the mortality in bleeding ulcer cases is 
so low as to be almost negligible. We wish 
to emphasize and we will repeat that the 
bleeding ulcer is not a so-called ‘‘ medical” 
disease to be treated purely along medical 
lines; nor is it a so-called “‘surgical”’ disease 
requiring operation, in the sense that a 
perforated ulcer requires immediate opera- 
tion. The bleeding ulcer is a disease which 
demands the combined knowledge and the 
pooled resources of a keen internist and a 
competent surgeon. All too often the 
surgeon Is not summoned until a week or 
more after the first hemorrhage in a case 
which has continued to bleed under medical 
treatment. 

Of course the cases of bleeding ulcer must 
be sifted from the larger group of massive 
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hemorrhage from the upper gastrointestinal 
tract. Bortz! has reviewed the numerous 
lesions which can cause such bleeding from 
the stomach. Balfour? points out that 
lesions of the spleen, liver, gall-bladder and 
even of the appendix may cause bleeding. 
Bulmer, quoted by Finsterer,* reports that 
5.3 per cent of acute upper intestinal 
hemorrhages are due to the varices of 
cirrhosis and 1.5 per cent to gastric carci- 
noma, but the great majority of such 
cases—8g per cent— are due to gastric or 
duodenal ulcer. 

The medical man sees these patients first 
and his is the responsibility of having the 
patient hospitalized and taking the first 
steps toward making the diagnosis. 

The incidence and mortality of bleeding 
in ulcer cases vary with groups studied. 
Emery and Monroe‘ found that 38.8 per 
cent of their patients bled, and of these 
4.1 per cent died of hemorrhage. Gordon- 
Taylor® believes that 10 per cent of chronic 
ulcers and 20 to 25 per cent of the more 
severe types of ulcers are complicated by 
hemorrhage. Allen and Benedict® studied 
1,804 cases of duodenal ulcer and found 
that 628, or 30 per cent, of the patients 
bled. Of this number, 138 had sudden 
severe hemorrhages in which the mortality 
was 14.5 per cent. Meulengracht,’ the 
great exponent of medical treatment by 
frequent feedings, reports a mortality of 
1.3 per cent in a group of 368 consecutive 
cases. He does not record the separate 
mortality of massive hemorrhage in his 
cases. Kruse® is of the opinion that the 
mortality is in the neighborhood of 5 per 
cent. Hinton® reported a mortality of 11 
per cent in eighty cases of severe gastric 
and duodenal hemorrhage treated con- 
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servatively. Goldman," reporting from the 
San Francisco Hospital, cites a mortality of 
11.1 per cent from exsanguination alone 
and 15 per cent when the deaths from com- 
plications associated with hemorrhage are 
added. The incidence of gross hemorrhage 
in his cases was 38 per cent. In contrast to 
these statistics from a general hospital are 
Lahey’s figures from his clinic practice. His 
incidence of massive hemorrhage is 18 per 
cent!! and he states that 5 per cent of such 
patients die on medical treatment.'? Lahey 
states further that 40 per cent of patients 
who have bled once will not be controlled 
by medical treatment and 80 per cent of 
patients who have bled two or more times 
will not be controlled by medical treatment. 

From such varied figures of incidence 
and mortality one can only conclude that 
the true incidence of hemorrhage from 
peptic ulcer is established in certain classes 
of patients but not in the general ulcer 
population. It seems fair to conclude also 
that the mortality from massive hemor- 
rhage complicating peptic ulcer, in this 
country at least, is 5 per cent or more on 
medical treatment. That the incidence and 
the mortality of ulcer hemorrhage are less 
in females than in males has been estab- 
lished.* That the incidence and the mortal- 
ity Increase with age, arteriosclerosis and 
hypertension is also known.** That mortal- 
ity rapidly rises with a second or third 
hemorrhage closely following initial bleed- 
ing is self evident. 

Mortality figures for the surgical treat- 
ment of bleeding ulcer vary greatly. One 
must not forget that surgery is only re- 
sorted to in severe bleeding and surgical 
mortality figures cannot therefore be com- 
pared with the general run of medical 
mortality figure. The present tendency of 
many internists to treat bleeding cases until 
continued bleeding on medical manage- 
ment finally brings the cases to the operat- 
ing table results in far too numerous 
fatalities. Finsterer* has demonstrated that 
the time element is all important. In 
thirty-five early resections for massive 
bleeding he had one death, or a mortality 
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of 2.8 per cent; in forty-two late resections 
for massive hemorrhage he had thirteen 
deaths, or a mortality of 31 per cent. 
Resection is not always possible or neces- 
sary. In forty-two early operations of 
various types, all for severe bleeding, 
Finisterer had two deaths, or a mortality 
of 4.8 per cent. He maintains that this is 
the only fair figure to compare with medi- 
cal mortality rates, for his early operation 
means operation within twenty-four to 
forty-eight hours of the initial bleeding. 
What is more, this figure must be compared 
with the mortality of medical treatment in 
cases of massive hemorrhage, and not the 
medical mortality in groups of consecutive 
cases. 

The cases reported in this study are con- 
secutive cases admitted to the Lankenau 
Hospital during the past four years and the 
Abington Hospital during the past twelve 
years. Four surgeons and twelve medical 
men handled the patients. While the series 
is small, it throws some light on the inci- 
dence of ulcer complications in private 
patients and the better class of ward 
patients. 


TABLE 1 
No. of Per Cent 
| Cases | 
Total number of ulcer cases... ... . 343 
81 23.6 
Gross hemorrhage................ 


61 18.1 


Table 1 shows the incidence of perfora- 
tion and gross hemorrhage in the series. 
Only cases of gross hemorrhage, such as 
copious hematemesis or melena, frequently 
associated with syncope and always asso- 
ciated with weakness and a marked fall in 
the hemoglobin and red count, are included. 


TABLE 11 
| 
No. of Per Cent 
Cases 
Hemorrhage from duodenal ulcer. i 44 | 70.9 
Hemorrhage from gastric ulcer... .. 24.2 
Hemorrhage from anastomotic ulcer 3 4.8 
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Table 11 shows the distribution of the 
ulcers. As is the case in most studies, 
duodenal ulcer was the most frequent site 
of hemorrhage, 70.9 per cent in this series. 
Two of the anastomotic ulcers were jejunal, 
one occurring after a gastroenterostomy 
performed eleven years previously and the 
other after a pylorectomy performed nine- 
teen years previously. The third was 
gastric, occurring at the site of a sleeve 
resection done eight years previously. 


TABLE 
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| Cases | 
| Combined | Medically 
| igures | Treated perate 


7 40 22 
ee | 8 | 3 5 
Mortality....... 12.9 | 7.6 | 23.7 

| per cent | per cent 


| per cent 


Mortality figures for the series are listed 
in Table 111. The general mortality in these 
cases of gross hemorrhage was 12.9 per 
cent. It is interesting that five of the fatal 
cases had duodenal ulcers and four had 
gastric ulcers. All of these patients were men 
and all but one were over 40 years of age. 
Of the forty patients who were treated 
medically, three died. The mortality on 
medical treatment was 7.5 per cent. Two 
of the three patients died of exsanguina- 
tion. Bronchopneumonia was superimposed 
on exsanguination in the third. 

Twenty-two cases came to surgery. 
There were five deaths, making the mortal- 
ity 22.7 per cent. These patients are pur- 
posely listed as cases operated and not as 
cases surgically treated. Not one of them 
was operated upon within the twenty-four 
to forty-eight hour time limit of Finsterer. 
Five were operated on thirty or more days 
after the onset of bleeding and one of these, 
a fatality, was still bleeding at that time. 
Twelve of the twenty-two operations were 
cases which came to surgery as medical 
failures where the surgeon was first called 
in five or more days after the initial hemor- 
rhage, often after one or more successive 
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hemorrhages and usually in the face of 
continued bleeding. Four of these twelve 
died and the mortality of 33 per cent which 
ensued represents the mortality in surgi- 
cally treated medical failures. While the 
patient and the family doctor occasionally 
delayed in seeking hospitalization, the 
internists were chiefly responsible in with- 
holding surgery until the eventual opera- 
tion was looked upon as a last resort. Of the 
ten operations which were procedures of 
election, the only fatality resulted from 
bundle branch block which developed on 
the eighth post-operative day. 

From this series we have learned several 
lessons. Additional support is given to the 
fast accumulating evidence that an ap- 
preciable number of bleeding ulcer cases 
will die of exsanguination on medical treat- 
ment alone. Every case of hematemesis or 
melena should be hospitalized at once. 
Such cases should be seen immediately by 
a medical man and a surgeon, both of 
whom should realize that the cases are 
emergencies requiring speed but never 
haste. If the case is seen early, there should 
be time for a short period of observation 
to make a diagnosis. During this period, 
we believe the Meulengracht régime should 
be followed unless vomiting and gastric 
distention demand the Jutte tube and 
parenteral fluids. Unless the bleeding 
continues unabated, barium by mouth may 
be given to aid in diagnosis. The danger in 
this procedure is not in the giving of 
barium, but in the leaded glove of the 
fluoroscopist. Alvarez'® cites a case of 
hemorrhage from a duodenal ulcer after 
violent abdominal massage. 

Within the first twenty-four hours an 
effort should be made to judge whether or 
not the patient will survive. According to 
Allen and Benedict,® the eventual survivors 
pick up rapidly after their first prostration. 
The prediction as to survival should be 
based on the severity of bleeding, the 
patient’s reaction to that bleeding, the 
patient’s age and sex, and the presence or 
absence of vascular disturbances. Allen" 
believes that the age of a patient has more 
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bearing on the cessation of hemorrhage 
than any other factor, the mortality 
increasing greatly in patients over 50 years 
of age. Jones suggested transfusions as an 
index to whether or not bleeding will 
continue. He pointed out that with each 
transfusion the beneficial effect of blood is 
less and said that if a second transfusion is 
necessary within forty-eight or seventy- 
two hours, one should transfuse and 
operate. If a Jutte or Levine tube is passed 
on admission, decompression will be bene- 
ficial and additional information can be 
secured concerning the continuation of 
bleeding after a primary transfusion. 


OPERATION 


If operation is to be undertaken it should 
be done only in definite cases of ulcer. 
Massive hemorrhage in a man over 50 who 
is known to have an ulcer and who does not 
rally soon after the initial hemorrhage is 
the most obvious indication. In the acute 
bleeding which occasionally is the first sign 
of a chronic ulcer but may be due to other 
lesions, the experience and judgment of the 
surgeon and internist must answer the 
question. As a rule bleeding from an acute 
ulcer is venous and less serious than the 
arterial bleeding from a chronic ulcer. 

If operation is to be done, it should be 
undertaken either within the first twenty- 
four or forty-eight hours or after bleeding 
has ceased and the patient is in good condi- 
tion. If patients are seen early, the decision 
for or against early operation assumes 
great importance. When a patient has been 
seen early, intervention in the dangerous 
middle period is a clear indication of faulty 
judgment. 

When operation is undertaken, it should 
be done with the sole intention of control- 
ling the bleeding directly. By direct attack 
upon the source of bleeding is meant direct 
localization and exposure of the ulcer, 
whether gastric or duodenal. In the more 
fortunate cases immediate resection of the 
ulcer may be done without greatly increas- 
ing the risk of surgery per se. In other cases 
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exclusion of the ulcer area may be effected 
and restoration of continuity accomplished 
at some additional risk but still within 
mortality figures that are not prohibitive. 
Surgical judgment is in the highest degree 
necessary. We wish to call special attention 
to the value of anterior gastroduodenos- 
tomy in the diagnosis of obscure cases of 
ulcer hemorrhage." The following case will 
illustrate the value of this procedure: 


J. P., male, 58 years of age, complained thirty 
years ago of symptoms characteristic of ulcer, 
i.e., discomfort about two hours after meals, 
relieved by food or alkalies, belching of gas and 
sour material, with periods of remission and 
freedom from symptoms. On October 22, 1919, 
he was admitted to the Lankenau Hospital on 
the service of Dr. John B. Deaver. For three 
to four years previously he had noticed that 
his stools were black at times and he would 
occasionally vomit coffee ground material. 
Three days before admission he vomited some 
blood and fainted. Recovering consciousness 
he had a similar attack three hours later, 
vomiting a teacupful of bright blood and again 
fainting. 

On admission he was obviously exsan- 
guinated. His physical examination was other- 
wise negative. A diagnosis of bleeding gastric 
or duodenal ulcer was made and he was placed 
on a medical régime under which he improved 
rapidly. 

Eleven days later he was operated upon. The 
stomach, duodenum, gall-bladder, liver and 
spleen all appeared normal. The stomach 
was opened and explored, but no lesion was 
found. The appendix, which showed a chronic 
condition, was removed. 

Eleven months later he was readmitted with 
recurrence of gastric symptoms and black blood 
in his stools. Roentgenologic examination 
showed some constriction of the duodenum, 
thought to be due to adhesions. The stomach 
emptied completely in four and one-half hours. 
Bearing in mind the previous negative explora- 
tion, a diagnosis of purpura hemorrhagica 
intestinalis was made and medical treatment 
was instituted. His symptoms disappeared, the 
bleeding stopped, and the follow-up five months 
later found him well. 

His history from that time on may be 
abbreviated as one of remissions with complete 
absence of symptoms, interrupted at intervals 
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of six to twelve months by periods of gastric 
symptoms with melena and hematemesis. 

When first seen by the senior author in 
October 1933, he had been well for many 
months. Two weeks before admission to the 
Abington Memorial Hospital, however, his 
stomach symptoms had returned in severe 
form. Two days before admission he had 
vomited coffee ground material and on the day 
of admission he had a severe gastric hemor- 
rhage of a quart and one-half of bright red 
blood. His hemoglobin was 62 per cent; red 
blood cells 2,930,000; white blood cells, 21,600; 
coagulation and bleeding time normal. Blood 
continued to be present in his stool and ten 
days later his hemoglobin had fallen to 52 per 
cent; the red blood cells were 2,920,000 and 
the white blood cells were 7,000. His general 
condition seemed much improved. Roent- 
genologic examination showed complete empty- 
ing of the stomach in six hours and no persistent 
defect of the stomach or duodenum. It was 
thought that he had a chronic posterior ulcer 
of the duodenum. Eight months later his 
gastric symptoms returned and he had a severe 
hemorrhage by mouth and bowel for which he 
was readmitted to the Abington Hospital in a 
condition of marked exsanguination. His 
hemoglobin was 34 per cent; red blood cells 
2,140,000; white blood cells, 19,500. He was 
given fluids parenterally and a _ transfusion 
the following day. 

On June 8, 1934, his abdomen was reopened 
through the former scar and dense general 
adhesions encountered, involving the pyloric 
portion of the stomach and the duodenum. 
These organs, with the transverse colon and 
the gall-bladder, were bound together and to 
the inferior surface of the liver. There was no 
evidence of cirrhosis. The spleen was not 
enlarged. There was no diverticulum of the 
small intestine. The gall-bladder was dissected 
free from enveloping adhesions and removed. 
No lesion was found in the stomach. The 
duodenum was then freed and no sign of 
disease was found in the anterior wall nor could 
a crater be detected on the posterior wall. 
At a point just about opposite the right border 
of the gastrohepatic omentum, an area of 
inflammatory infiltrate was found and it was 
decided to open the duodenum to inspect 
its interior at this point. This revealed a large 
ulcer, almost 1 inch in diameter, on the postero- 
lateral wall. In its bed a vessel passing from 
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above downward could be seen. The ulcer bed 
was partly in the pancreas and extended up- 
ward and to the left where the duodenal wall 
was guarded by the attached gastrohepatic 
omentum. It had eroded through the entire 
thickness of the duodenum and it was thought 
to be in intimate relation to the common duct. 
Safe excision seemed out of the question. It was 
decided to destroy the vessel with the actual 
cautery, to cauterize the remaining ulcer bed 
and to perform a wide pyloroplasty. The 
patient made an uncomplicated recovery. 

On February 13, 1938, the patient was 
symptom-free and had had no further bleeding. 


Figure 1 shows the nature of the lesion 
and the operation in the above case. Such 
ulcers may not infrequently be felt as 
craters situated posteriorly but still pal- 
pable through the anterior duodenal wall. 

If the ulcer is high, not too extensive, 
capable of mobilization, and if the patient 
is operated on within forty-eight hours and 
is in good condition, the curative operation 
of resection may be undertaken. One should 
not be tempted, however, to subject these 
bleeding patients to too much surgery. 
This is the time for the saving of lives, not 
for the curing of ulcers. The situation is 
somewhat similar to operations for intes- 
tinal obstruction due to rectal or colonic 
growths where obstruction is relieved at a 
primary operation and at a later operation 
the growth is removed. 

If the ulcer is low, too extensive, and if 
the patient’s condition is grave, the bed of 
the ulcer may be inspected for the actual 
bleeding point, which can frequently be 
found. The bleeding point may be sealed 
with the ball electrode and an encircling 
stitch of chromic catgut placed through the 
tissues above and below. If the point is not 
discovered, similar procedures may still be 
adopted and at times it may be possible to 
mobilize overhanging edges and bring them 
together by suture. Small radiating inci- 
sions through the indurated edge may be of 
advantage in large excavated ulcers. The 
immediate objective of stopping hemor- 
rhage must be foremost in the surgeon’s 
mind. The probability of secondary opera- 
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tion should lead him to adopt the simplest 
procedure which is consistent with control 
of hemorrhage and permits subsequent 
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Gastroenterostomy has little to offer in 
the treatment of bleeding ulcer. In acute 
ulcer, it may be of some use through decom- 


| 

Fic. 1. Approximate position and size of posterolateral ulcer. Inset shows large gastro- 
duodenostomy with arrow suggesting probable diversion of gastric contents away from 
ulcer bed. (From Pfeiffer, in Ann. Surg., 103: 475, 1936.) 


operation of more definitely curative value. 
A great advantage of anterior gastro- 
duodenotomy for exploration is the oppor- 
tunity thus afforded to terminate the 
operation as a gastroduodenostomy. While 
this procedure is not recommended as a 
definitely curative operation for ulcer, it 
would seem that it may have that effect as 
illustrated in the above striking instance. 
The mortality of such a procedure is 
extremely low. It may be done without 
exceeding the vitality of an exsanguinated 
patient and it does not interfere with a 
subsequent radical operation should that 
be considered wise. 


pression, thus allowing coaptation of the 
ulcer surfaces. In chronic ulcer it can have 
no such effect. 

Transfusions during or after operation 
are often imperative and can be facilitated 
by tying a cannula into an ankle vein and 
starting a saline infusion before making the 
abdominal incision. If blood is needed, it 
should be given in massive amounts. 

When an ulcer is found on the anterior 
surface of the duodenum, one_ should 
remember that such ulcers may accompany 
a bleeding posterior ulcer which may be 
overlooked if only the superficial lesion is 
dealt with. 
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In cases of bleeding which have been 
controlled on medical treatment, operation 
must be considered because of the likeli- 
hood of another hemorrhage in the future. 
Here judgment is essential and the prob- 
ability of continued symptoms with the 
possibility of future hemorrhage must be 
weighed against the risk of operation. 
Bleeding means progression of the ulcer 
and if it occurs during medical treatment, 
it means progression in spite of treatment. 
In the latter type of case, operation is more 
imperative than in cases which bleed during 
a lapse in medical treatment. Partial 
gastrectomy with removal of the ulcer is 
probably the best curative procedure. 
Resection “zur Ausschaltung” and cautery 
excision followed by suture and pyloro- 
plasty are alternate procedures. 


CONCLUSIONS 


The treatment of bleeding gastric and 
duodenal ulcers is a complicated problem. 
All cases should be hospitalized at once. 
All cases should be attended by an expert 
internist and a competent surgeon. 

A certain percentage of patients will die 
on medical treatment. Every effort should 
be made to single these patients out within 
twelve to twenty-four hours after the onset 
of bleeding. A final decision as to whether 
or not the patient should be operated on 
should be reached within the next twenty- 
four hours. Trial by transfusion can be 
done in this period. 

At operation, control of hemorrhage is 
the primary consideration. Gastroduo- 
denotomy is presented as a means of 
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localizing and dealing with low posterior 
duodenal ulcers. 

In patients whose hemorrhage has been 
controlled by medical or surgical measures, 
a curative operation should be done as 
indicated. 
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CHRONIC GASTRIC ULCER 


WALTMAN WALTERS, M.D., D.SC. 


Division of Surgery, The Mayo Clinic 


ROCHESTER, MINNESOTA 


HRONIC gastric ulcer occurs less 
( | frequently in this country than 

abroad; one reason for this is that in 
this country chronic gastric ulcer is infre- 
quently associated with ulcer of the 
duodenum.” 

The similarity of the symptom complex 
associated with both benign gastric ulcer 
and benign duodenal ulcer has led to the 
thought that they are lesions of similar 
type. They differ, however, not only from 
the standpoint of the type of tissue in 
which the ulceration occurs, but also from 
that of the variable pathologic nature 
of the lesions themselves and from that of 
their response to both medical and surgical 
treatment. For example, the secretions of 
the stomach are acid, whereas those of the 
duodenum are alkaline. The primary ulcer 
which occurs in the first portion of the 
duodenum is never malignant, whereas 
that which occurs in the stomach has a 
10 per cent chance of becoming malignant 
according to Stewart, and a 20 per cent 
chance of this according to Katsch. The 
healing of a duodenal ulcer leaves a scar 
which constantly deforms the duodenum, 
manifesting its presence on inspection and 
palpation, while many gastric ulcers, under 
appropriate treatment, whether medical 
or surgical, frequently heal without trace; 
a very few produce hourglass deformity. 
Gastric and duodenal ulcers differ in 
physicochemical response to similar oper- 
ations. If partial gastrectomy is _per- 
formed for gastric ulcer, post-operative 
relative achlorhydria is the rule and occurs 
in almost all cases. On the other hand, 
when partial gastrectomy of similar mag- 
nitude is performed for duodenal ulcer, 
relative achlorhydria results in from only 
25 per cent (Billroth 1)'! to 65 or 70 per 
cent (Polya)® of the cases. 
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Of first importance, when a patient pre- 
sents himself with a history suggesting 
benign ulceration of the stomach or duo- 
denum, is that roentgenologic examination 
be made by a competent roentgenologist 
to determine the exact situation of the 
lesion. If the lesion can be proved by 
roentgenologic examination to be in the 
duodenum, and if a medical regimen is 
chosen for treatment, the possibility of the 
duodenal lesion being or becoming malig- 
nant is practically nonexistent. A gastric 
ulcer, on the other hand, even though it 
gives rise to symptoms like those of ulcer- 
ation of the duodenum, always should be 
regarded with the suspicion that it is an 
ulcerating carcinoma; this is particularly 
true of the prepyloric lesions as well as of 
the lesions on the greater curvature. At The 
Mayo Clinic, in dealing with gastric ulcers, 
we proceed on the assumption that chronic 
ulcerating gastric lesions are malignant 
until they are proved to be benign. This 
has helped us to early recognition and 
satisfactory removal of many small carci- 
nomas of the stomach which, because of 
their temporary beneficial response to a 
medical regimen, might otherwise have 
been allowed to grow, under the erroneous 
impression that the lesions were benign. 


INDICATIONS FOR OPERATION 


The treatment of gastric ulcer is depend- 
ent on several factors, among which are: 
(1) the duration and type of symptoms; (2) 
the healing of the lesion or its failure to 
heal under a medical regimen carried out 
in a scientific fashion; (3) the presence or 
absence of a crater, especially with respect 
to bleeding, and (4) the presence or absence 
of pyloric obstruction. 

When the symptoms have been of short 
duration and the ulcer is small, every 
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attempt should be made to induce healing 
of the lesion by non-surgical means. Such 
methods of treatment have been com- 
mented on in detail by Eusterman,'? 
Jordan,** and others. A favorable clinical 
response to such medical treatment con- 
sists of relief of pain, disappearance of 
blood from the stool and disappearance of 
the niche seen on roentgenologic examina- 
tion. In most instances these criteria can be 
assumed to be of immediate value in 
determining the ability of the lesion to 
respond to medical measures; however, a 
number of years ago the late Charles 
MeVicar called attention to the fact that 
such a response is not confined to benign 
gastric ulcers, but that it may seem to 
occur as well in treatment of small, ulcer- 
ating, malignant lesions of the stomach. 
Exact information should be obtained 
from the patient as to whether a medical 
regimen has been instituted previously and 
evaluation should be made of the accuracy 
with which it was carried out and of the 
results which have followed its use, for 
if one or more attempts have been made to 
cause the lesion to heal by a carefully 
controlled medical regimen, but with re- 
currence of the ulcerating lesion, the lesion 
should be removed surgically. 

In the period during which our patients 
with gastric ulcer are being kept under 
observation and medical treatment is being 
employed, even though the lesion appears 
to be healing satisfactorily, the patient is 
advised to undergo reéxamination at inter- 
vals of three months for the first year, 
regardless of the presence or absence of 
symptoms, in order to determine for sure 
that the ulcer has remained healed. If the 
ulcer recurs or if it fails to heal, surgical 
exploration is thought advisable. In a few 
cases, unfortunately, wherein response to 
the initial medical regimen seemingly was 
satisfactory, the patient failed to be 
impressed with the importance of repeated 
reéxaminations, either at the clinic or 
elsewhere, and returned later with carci- 
noma of the stomach. 

Perforating Gastric Ulceration with Crater. 
The perforating gastric ulcer, with a crater 
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more than 1.5 cm. in diameter, is not likely 
to respond to a medical regimen. These 
ulcers, for the most part situated on the 
lesser curvature, will be found to have 
penetrated into the gastrocolic omentum, 
whereas some, situated on the posterior 
wall, in most cases near the lesser curva- 
ture, may penetrate into the capsule of the 
pancreas. It might be inferred that this 
type of lesion is one in which malignant 
cells are most likely to be present. Although 
this may be the case, especially if the 
lesions have large craters, not infrequently 
the smaller ulcerating gastric lesions may 
be in highly malignant ulcerating carci- 
nomas which already have involved the 
lymph nodes when the patient presents 
himself for examination or treatment. 
Gastric Ulcers Producing Pyloric Obstruc- 
tion. Ulcerating lesions of the stomach, 
either benign or malignant, if they occur 
on the lesser curvature of the stomach, not 
infrequently produce so much disturbance 
of motility, as disclosed both on clinical 
and on roentgenologic examination, that 
only the presence of pyloric obstruction can 
be determined and in some of these cases 
the lesion is suspected of being a duodenal 
ulcer. Particularly true is this if the patient 
has had an ulcer-like type of dyspepsia for 
a prolonged period. The following three 
cases, In which such lesions occurred and 
the patients had an ulcer-like type of 
dyspepsia for several years, are illustrative.’ 


Case 1. A man, aged 45 years, came to the 
clinic July 14, 1936. He had had nausea and 
occasional pain, with vomiting (relieved by a 
milk diet) of eighteen years’ duration. A 
roentgenologic diagnosis of duodenal obstruc- 
tion was made. Operation was performed 
July 20. A lesion of the prepyloric portion of 
the stomach was found and partial gastrectomy. 
with posterior Polya type of anastomosis, was 
performed. The lesion was reported to be a 
gastric adenocarcinoma, grade 2, secondary to 
gastric ulcer. After an uneventful convalescence 
the patient was dismissed, August 3, 1936. 

Case 1. This patient, a man aged 50 years, 
registered at the clinic on June 9, 1936. He 
presented a history of polycythemia and an 
ulcer-like type of dyspepsia of eight years’ 
duration. A roentgenologic diagnosis of duo- 
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denal obstruction was made. On June 19, 1936, 
ulcerating gastric adenocarcinoma, grade 4 
(measuring 2 by 2.5 by 4 cm.), with involve- 
ment of lymph nodes was found, and partial 
gastrectomy with a posterior Polya type of 
anastomosis, was performed. The lesion was at 
the incisura. The patient made satisfactory 
convalescence and was dismissed July 27, 1936, 
at which time his blood count was normal. On 
February 26, 1937, the patient stated in a 
letter that the lesion had recurred, as reported 
after roentgenologic examination. He died in 
April, 1937. 

Case 1. A man, 50 years of age, came to 
the clinic on March 23, 1936. He gave a history 
of an ulcer-like type of dyspepsia of seven 
years’ duration. This dyspepsia was relieved by 
taking milk and soda. The patient had had 
recurrent hemorrhages. Roentgenologic exami- 
nation disclosed what seemed to be a duodenal 
ulcer with obstruction. On March 27, 1936, 
Billroth 1 resection of the stomach was carried 
out for a subacute, perforating, carcinomatous 
gastric ulcer, 4 cm. below the cardia on the 
lesser curvature. Microscopic examination re- 
vealed the lesion to be an ulcerating adeno- 
-arcinoma, grade 3, measuring 2 cm. in 
diameter. There was no evidence of duodenal 
ulcer. The patient made satisfactory con- 
valescence and was dismissed on April 27, 1936. 
He returned to the clinic September 27, 1937, 
for post-operative reéxamination. His general 
condition was good and symptoms had not 
recurred. 


Fortunately, in cases of pyloric obstruc- 
tion surgical procedures are usually ad- 
vised, the presence of a gastric lesion is 
recognized, and its appropriate treatment 
is carried out. 

The roentgenologist’s diagnosis that an 
ulcerating lesion of the stomach is malig- 
nant is almost certain to be correct, par- 
ticularly if the meniscus sign of Carman 
is seen in the course of roentgenoscopic 
examination. But the fact that an ulcer 
of the stomach is reported as being prob- 
ably benign by the roentgenologist does 
not exclude the possibility that the lesion 
is carcinomatous. On many occasions at 
operation, with small gastric ulcerations 
readily visible and palpable, the fact that 
the lesion was carcinomatous was not 
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recognizable until microscopic examination 
proved the fact. 


DIFFERENTIAL DIAGNOSIS OF BENIGN AND 
MALIGNANT GASTRIC ULCERATION 


In the Annual Oration for 1936, de- 
livered before the Medical Society of 
London, Sir James Walton said, when 
referring to carcinoma of the stomach 
secondary to peptic ulceration: ‘Today the 
figures of Stewart are generally accepted. 
. . . Nine and one-half per cent of cases 
of chronic ulcer become carcinomatous and 
17 per cent of cases of carcinoma originate 
in a chronic ulcer.” Quoting further, 
Walton said: “Clinical criteria are noto- 
riously unreliable. ... The history of 
carcinoma in its early stages may also 
closely resemble that of chronic ulcer, so 
that an even higher percentage of the cases 
diagnosed clinically as chronic ulceration 
become malignant. . . . In early cases the 
diagnosis of carcinoma may only be pos- 
sible on microscopic examination, while in 
the later stages the mass of growth may 
be so extensive that it is impossible to 
determine with the naked eye whether the 
ulcer is primary or secondary. Microscopic 
examination will nevertheless often reveal 
characters of the original ulcer.” 

It seems to me that Walton has con- 
cisely stated the case against gastric ulcer 
from the standpoint of the menace of 
carcinoma. In our experience at the clinic, 
each year a considerable percentage of 
patients operated on for carcinoma of the 
stomach have related, in their early 
histories, symptoms indistinguishable from 
those of benign ulceration. Unfortunately 
many of the patients had been treated 
medically elsewhere for long periods before 
roentgenologic examination was carried 
out and revealed an intragastric malignant 
lesion. 


TYPES OF OPERATION 


The types of operation available in treat- 
ment of gastric ulcer consist of (1) partial 
gastrectomy followed by anastomosis 
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of stomach and duodenum (Billroth 1) 
or of stomach and jejunum (Polya- 
Balfour); (2) excision of a portion of the 
stomach containing the gastric ulcer or 
destruction by cautery of the gastric ulcer, 
in some cases combined, and in other cases 
not combined, with gastro-enterostomy; (3) 
transgastric excision of the ulcer from the 
posterior wall of the stomach; and (4) 
sleeve resection of the stomach. 

The type of operation to be selected for 
each case is dependent on the type of 
lesion, its size, Its situation, its accessibil- 
ity, the amount of deformity of the stom- 
ach that would result from its removal and 
the general condition of the patient. In 
selection of the type of operation most 
suited to the patient or the lesion, the 
general statement seems justified that 
partial gastrectomy, particularly for large 
gastric ulcers, with either a Billroth 1, or a 
Polya, or a Polya-Balfour type of anasto- 
mosis, is the preferable procedure, provid- 
ing it can be performed with a mortality 
as low as 3 or 4 per cent. The reasons for 
this are (1) the prompt relief of symptoms 
obtained; (2) the almost total absence of 
recurring ulceration; and (3) the fact that 
partial gastrectomy is the preferable pro- 
cedure should the lesion prove to be 
malignant. 

There is a place for destruction by 
cautery of the ulcer or for segmental 
resection of a portion of the stomach con- 
taining the ulcer, either operation com- 
bined with gastro-enterostomy. Whereas 
the mortality of partial gastrectomy for 
large gastric ulcers, in our experience at the 
clinic, has been approximately 3 to 4 per 
cent, destruction by cautery or excision 
of a gastric ulcer, combined with gastro- 
enterostomy, usually can be performed 
with a mortality not greater than that of 
gastro-enterostomy alone. Furthermore, the 
risk of any operation is one of the very 
important factors regarding the type of 
Operation to be chosen. The working 
principle can be accepted that excision or 
destruction by cautery of small gastric 
ulcers, combined with gastro-enterostomy, 
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is a suitable operation of low risk and that 
partial gastrectomy, an operation of greater 
risk, can be reserved for the large, pene- 
trating, frequently hemorrhagic, gastric 
ulcer. 

During 1936, partial gastrectomy for 
benign and malignant lesions of the stom- 
ach and duodenum was performed in 
213 cases at The Mayo Clinic.’ Of these 
operations, 104 were for benign lesions, 
with a mortality of 3.8 per cent. Of these 
104 Operations, in thirty-three cases the 
operation was primary partial gastrectomy 
performed for gastric ulcer. An additional 
five patients had undergone gastro-enter- 
ostomy previously; in these five cases, 
therefore, in addition to partial gas- 
trectomy, removal of the gastro-enter- 
ostomy and closure of the jejunal opening 
was carried out. 

In twenty-five cases in which gastric 
ulcers were removed by local excision, 
combined with gastro-enterostomy or de- 
struction by cautery, no deaths occurred. 
On only two occasions in the last three 
years have I been satisfied to perform 
segmental resection of a portion of the 
stomach containing the ulcer without also 
performing gastro-enterostomy. On both of 
these occasions the lesion was very large 
and was situated just below the esophageal- 
gastric junction. Both patients were large 
and obese and partial gastrectomy would 
have been exceedingly difficult and would 
have been attended with a high risk 
because neither patient was in good con- 
dition. On that account, excision of that 
portion of the gastric wall which contained 
the ulcer was carried out, with good results, 
which have persisted to date in both cases. 

Dr. W. J. Mayo has told me that he 
obtained, in several cases, similar good 
results from excision of certain large, 
perforating gastric ulcers situated high on 
the posterior wall of the stomach. His 
approach to the lesion was through the 
anterior wall. After he had excised the 
lesion he sutured the edges of the stomach 
together from the inside and carried 
portion of the gastrohepatic omentum 


| 


66 American Journal of Surgery Walters—Chronic Gastric Ulcer APRIL, 1938 
porterior to the stomach, to serve as a_ ical treatment which has failed to cause 
patch over the healing of the anastomosis. healing of the ulcer previously. That all 

As has been indicated, whenever pos- benign gastric lesions are accessible to 


Fic. 1. Large, recurring, perforating gastric ulcer situated high on the lesser 
curvature of the stomach. 


sible, I prefer the operation of partial 
gastrectomy for accessible, large, perforat- 
ing gastric ulcers. I use the Billroth 1, the 
Polya, and the Polya-Balfour types of 
anastomosis; the choice of one of these 
procedures depends on the situation of the 
ulcer, the mobility of the duodenum, the 
amount of fat in the transverse mesocolon 
and the accessibility of the avascular spaces 
in the transverse mesocolon. Partial gas- 
trectomy can be applied in nearly all cases 
of gastric ulceration. 

Gastric ulcers situated high on the lesser 
curvature and those situated high on the 
posterior wall of the stomach are frequently 
reported, on the basis of roentgenologic 
examination, to be of questionable accessi- 
bility to surgical removal. Their high 
situation is likely to be considered an 
additional reason for continuation of med- 


surgical treatment is, therefore, a point 
which deserves emphasis. On several occa- 
sions, because of the perforating nature 
of the lesion and its attachment, particu- 
larly to the capsule of the pancreas, and 
because of contraction and fixation of the 
stomach in the vicinity of the lesion, the 
appearance has been that the lesion was 
higher than really it was. 

In a case in which I operated last year, a 
man of 68 years had a large, recurring, 
perforating gastric ulcer, 3 cm. in diameter, 
high on the lesser curvature. (Fig. 1.) No 
evidence of healing of the ulcer occurred 
on medical treatment. The reason the 
ulcer seemed so high was that it had 
perforated and attached itself to the 
capsule of the pancreas and to the gastro- 
colic omentum. When the ulcer was freed 
from its attachment to the pancreas, it 
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was found that there was a considerable 
amount of normal stomach above it, which 
enabled performance of satisfactory par- 
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In my experience the Billroth 1 type of 
anastomosis, following partial gastrectomy 
and partial duodenectomy for duodenal 


b 


Fic. 2. A, perforating gastric ulcer (hemorrhagic) on lesser curvature; B, post-operative roentgenogram 
following Billroth 1 resection of the stomach and the gastric ulcer. 


tial gastrectomy of the Polya-Balfour 
type. 

Removal of that portion of the lesser 
curvature which contains a gastric ulcer, 
as in the Billroth 1 or the Hofmeister-Polya 
resection, enables the surgeon to preserve a 
sufficient amount of the body of the stom- 
ach, and particularly the greater curvature, 
for its anastomosis with the duodenum or 
with the jejunum. (Figs. 2A and Bs, and 
3A and B.) 

In addition to these methods, the trans- 
gastric method of removal of some of the 
ulcers on the posterior wall, at the fundic 
end of the stomach, by the method of Mayo 
previously referred to, has given very good 
results. 

The particular field of usefulness of the 
Billroth 1 type of anastomosis lies in the 
ability it gives the surgeon to remove 
perforating ulcers high on the lesser 
curvature without removing too much of 
the stomach itself. Sufficient mobility of 
the duodenum must be present, however, 
to allow attachment of it to the proximal 
segment of the stomach without tension. 


ulcer, has not been as satisfactory a 
method of anastomosis as is the Polya 
type, and in a few of my cases duodenal 
ulcer has recurred. Apparently, however, 
results are different when the operation is 
performed for gastric ulcer. There ulcer- 
ation does not recur. In such cases, study 
of gastric acidity subsequent to operation 
discloses that relative achlorhydria is ob- 
tained in practically every instance;* this 
is contrary to the low occurrence of relative 
achlorhydria after the Billroth 1 type of 
anastomosis for duodenal ulcer, in which 
circumstance relative achlorhydria devel- 
ops in but 25 per cent of the cases."! 

In my experience most cases of malfunc- 
tioning gastrojejunal anastomosis, both 
subsequent to posterior gastro-enterostom) 
and to posterior Polya types of anastomosis 
following resection of the stomach, have 
been the result of choosing to make the 
anastomosis posterior to the colon, through 
a very large, fat transverse mesocolon. In 
such cases it would have been better to 
have chosen a longer loop of jejunum and 
to have made the anastomosis anterior 
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to the transverse colon, as advocated by 


Balfour, combining the operation with 
entero-anastomosis. 
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gastrectomy for benign gastric ulcer, | 
have operated in only five cases in which 


gastric ulcer recurred after previous ex- 


Fic. 3. A, gastric ulcer high on the lesser curvature and posterior wall; B, post-operative roentgenogram 
following Hofmeister-Polya type of removal of the stomach. (The dilatation of the lower portion of the 
esophagus shown opposite upper safety pin is not pathologic, but attributable to regurgitation of 


barium.) 


The operation of sleeve resection for 
gastric ulcer was performed more fre- 
quently years ago than at the present time. 
It is an operation of considerable usefulness 
in a selected group of cases. Such cases are 
those in which partial gastrectomy of the 
Billroth or Polya type does not seem 
indicated because of the mechanical diffi- 
culties entailed or because excision of the 
segment of stomach containing the ulcer 
would not remove enough gastric tissue. 


RESULTS OF OPERATION 


The results of a properly chosen, prop- 
erly performed operation for gastric ulcer 
are among the best in surgery and recur- 
rence of the ulcer, or disturbing symptoms 
without formation of ulcer, practically 
never are encountered. This is especially 
true when the operation performed is 
partial gastrectomy. Yet similar good 
results have followed the more conserva- 
tive operations of excision or destruction 
of the ulcer, combined with gastro- 
enterostomy, in most cases. Although I have 
not seen a recurring ulcer after partial 


cision of a gastric ulcer, followed by gastro- 
enterostomy. Subsequent closure of the 
gastro-enteric stoma and partial gastrec- 
tomy of the Billroth 1, Polya, or Polya- 
Balfour type have been followed by 
excellent results and ulceration has not 
recurred. 

In a study made of the post-operative 
gastric acidity of patients who had had 
gastric ulcer, and on whom different types 
of operations had been performed, the 
striking thing was the high frequency with 
which, providing adequate drainage of the 
stomach had been obtained following oper- 
ation, relative achlorhydria was the rule. 
This was in contrast to the effect of similar 
types of operation performed for duodenal 
ulcer. 


SUMMARY 


Of primary importance in examining 
patients who give histories of peptic ulcer 
is to ascertain the situation of the lesion by 
roentgenologic examination; that Is, to 
learn whether it is in the stomach or 
duodenum. This should be ascertained in 
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every case in which the condition of the 
patient permits of it, before prolonged 
medical treatment is instituted. The neces- 
sity of this is to eliminate the possibility 
that the lesion may be a malignant rather 
than a benign gastric ulcer; not infre- 
quently in cases of carcinoma the early 
history is typically that of benign gastric 
or duodenal ulceration. 

The treatment of gastric ulcer is depend- 
ent on several factors, among which are: 
(1) the duration and type of symptoms; 
(2) the healing of the lesion or its failure 
to heal under a medical regimen carried 
out in a scientific fashion; (3) the presence 
or absence of a crater, especially with 
respect to bleeding; and (4) the presence or 
absence of pyloric obstruction. 

When the symptoms have been of short 
duration and the ulcer is small, every 
attempt should be made to induce healing 
of the lesion by non-surgical means. When 
roentgenologic examination discloses that 
the ulcer has a demonstrable crater, 
especially when episodes of bleeding have 
occurred, when the lesion is producing 
pyloric obstruction, or when it is prepyloric 
in situation or is on the greater curvature, 
generally speaking surgical removal of the 
lesion should be undertaken without delay. 

A good working principle is to regard 
all gastric ulcers as malignant until they 
are proved to be otherwise. The fact that 
an ulcer of the stomach is reported by the 
roentgenologist to be probably benign does 
not exclude the possibility that the lesion is 
carcinomatous. The roentgenologist wishes 
such an opinion of his to be considered only 
as a contribution to the final diagnosis. 

The types of operation employed at The 
Mayo Clinic in the treatment of duodenal 
ulcer have consisted for the most part of (1) 
partial gastrectomy of the Billroth 1, or 
Polya, or Polya-Balfour type if the lesion 
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was large and perforating, and (2) excision 
or destruction of the ulcer, combined with 
gastro-enterostomy, if the lesion was small 
and was proved to be benign on micro- 
scopic examination. Infrequently excision 
of the ulcer and sleeve resection of the 
stomach have been employed. 

The results of a properly chosen, prop- 
erly performed operation for gastric ulcer 
are some of the best in surgery, and recur- 
rence of the ulcer or disturbing symptoms 
without formation of ulcer practically 
never are encountered. This is especially 
true when the operation performed is 
partial gastrectomy. 
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ACUTE PERFORATED ULCER 


H. K. SHAWAN, M.D. 


Professor of Surgery, Wayne University College of Medicine 


DETROIT, 


HIS report is based on 389 cases of 

acute perforated gastric and duodenal 

ulcers operated upon at the Receiving 
Hospital of Detroit during the past seven- 
teen years. Three hundred and fifty-six 
have been reported previously.! Twenty- 
five subacute ulcers are not included. 
The reason for this is that the perforation 
was sealed over anywhere from two hours 
to fourteen days. During the five years 
preceding 1920 no acute ruptured ulcers 
are recorded as having entered the Hospi- 
tal. Our reports seem to indicate an in- 
crease in the number of these cases. The 
marked increase noted in Table 1 for the 
year 1936 is hard to explain, especially as 
thirty-seven of the fifty cases were seen 
in the last stx months of that year. 

TABLE I 

YEAR OF PERFORATION, COMPARING NUMBER OPERATIONS 


PERFORMED WITH NUMBER OPERATED ON’ FOR 
PERFORATED ULCER 


, rte mber | 
Year Total Nu mber Perforated Ulcers 


of Operations | 


1920 763 2 
1921 3383 5 
1922 3747 10 
1923 | 3650 10 
1924 3524 II 
1925 3681 17 
1926 3672 21 
1927 3973 17 
1928 4228 30 
1929 | 4096 26 
1930 4243 24 
1931 3673 28 
1932 3473 26 
1933 3523 23 
1934 5048 23 
1935 3776 33 
19360 5020 50 
1937 3938 | 33 


GENERAL CONSIDERATIONS 


Of the total number, all but seven 
occurred in men, most of them in the 
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decade between 30 and 4o years of age. 
Ten occurred in men under 20 years of 
age, while eight men were over 60. As 
was naturally to be expected, the majority 
were native Americans, although most 
nationalities were included. Most had no 
trade or steady employment, a condition 
which must be considered in evaluating 
this report. More than one-fourth were 
unemployed when the perforation occurred. 

Many reports show an increase in ulcer 
symptoms and ulcer perforation in the 
spring and fall, when changeable weather 
is encountered. Our experience has been 
different, and the records of this Hospital 
show that fewest cases occurred in winter, 
with an increase during spring. They were 
most frequent in summer and decreased 
in the fall. Also the recovery rate was in 
the same ratio, being best in winter and 
lowest in the summer months 


TABLE II 
PERFORATIONS ACCORDING TO SEASONS OF THE YEAR 


Season Re- Died | | Total | | Percentage 

covered | | Recovered 

| 

Srey 60 | 18 | 78 76.92 
69 | 24 | 93 74.10 
ee | o4 | 35 129 72.86 
ess ivkeaeees | 67 | 22 89 75.28 
290 | 99 


Investigation of previous history sugges- 
tive of gastric or duodenal ulcer symptoms 
showed that nearly 84 per cent were posi- 
tive and about 13 per cent stated they had 
no previous dyspepsia. In the former, a 
perforation in the floor of an old hard 
calloused ulcer was found, while in the 
latter the walls were of the soft type with 
little induration about them. Of those 
with a previous history of ulcer, 8 per cent 
stated they had had no previous treatment 
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while 12 per cent said they had been under 
medical care. Use of home remedies was 
resorted to in 37 per cent; in the remainder 
treatment used, if any, was not recorded. 
Inadequate anti-ulcer treatment was the 
rule. However, while under medical care 
in the Hospital, Vale and Cameron? found 
that 5 perforated. 


ETIOLOGY 


Dragstedt*® has drawn attention to the 
fact that ulcers can be developed in lower 
animals and that perforation can occur. 
He prefers to call them acid rather than 
peptic ulcers. 

It is noticeable in this series, however, 
that most of the patients had consumed a 
large amount of food or filled their stomachs 
with fluid, especially of the carbonated 
variety, previous to perforation. Some few 
admitted the use of whiskey previous to 
rupture, but this was rather the exception. 
In five cases, liquor could be smelled in 
the abdomen immediately on opening it. 
Eight cases gave a history of trauma which 
apparently caused the perforation. One 
had had a sack of cement fall on the 
abdomen; another was hit by a moving belt 
and others were struck by various objects. 
The most outstanding case illustrating 
traumatic origin of perforation was in 
the case of a night watchman who lay 
down shortly after his evening meal. His 
young son awakened him by jumping on 
his abdomen, and this was immediately 
followed by violent pain. On admission 
to the Hospital, he was found to have a 
definite acute perforated ulcer. 


DIAGNOSIS 


Sudden, severe, prostrating epigastric 
pain was the outstanding symptom, and 
was reported in 97 per cent of this series. 
In 2 per cent epigastric distress appeared 
shortly before the violent pain. Once 
established, the pain remained constant 
in all but 8 per cent. In these, on opening 
the abdomen, temporary plugging of the 
opening by food or herniation of the 
posterior mucosal wall was found. Retch- 
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ing, rather than vomiting, occurred in 
most of this series (42 per cent). Three pa- 
tients vomited continuously, but no vomit- 
ing was reported in 20 per cent. 

Examination showed continuous board- 
like rigidity of the abdomen, which, how- 
ever, was not especially evident in several 
elderly patients. The temperature, pulse 
and respiration were above the average 
usually reported, probably because many 
of the cases were admitted rather late 
after the perforation. The most satis- 
factory laboratory help was in the use of 
the fluoroscope, with the patient in the 
erect position and sitting on a cart. Finding 
gas beneath the diaphragm called for 
immediate laparotomy. However, if the 
history and physical findings pointed to 
perforation even when no gas was seen 
under the diaphragm at fluoroscopy, opera- 
tion was advised. 


LOCATION OF ULCER 


The perforation occurred in the duo- 
denum in 227 cases, at the pylorus in 57 
instances and in the stomach in 103. 
As the anatomy is similar, gastric and 
pyloric ulcers should be classed together. 
Two were marginal gastrojejunal perfora- 
tions. The recovery percentage was 73 
per cent for duodenal perforations, nearly 
77 per cent for gastric ruptures, 67 per cent 
in those of the pyloric type. It was 50 per 
cent in the gastrojejunal perforations. 


TYPE OF OPERATION EMPLOYED 


The types of operation are illustrated 
in Table 11. We still prefer simple closure 
for these emergencies, but occasionally 
the ulcer was cauterized or a small resec- 
tion done. The best results occurred with 
excision and pyloroplasty (go per cent 
recovered). Very few closures with added 
gastroenterostomy have been done of 
late years, and as yet, no resections of the 
stomach have been performed in this 
Hospital for perforated ulcer during the 
acute stage. 

Spinal anesthesia proved to be most 
satisfactory. In the early years, all cases 
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were drained, but of late, especially during 
1937, drainage has been dispensed with 
in all except the very late cases. 


TABLE III 
TYPE OF OPERATION EMPLOYED 


Num- | Num- Per- 
ber ber | centage 
Oper- Re- Re- 


ated |covered!| covered 


Type of Operation 


Excision ulcer and closure........... 33 23 60.70 

Closure with gastroenterostomy...... 24 19 79.16 

Excision ulcer and pyloroplasty...... 21 19 90.48 

Gastrojejunostomy repair............ 2 I 50. 

RESULTS 


Of the 389 acute perforated gastric and 
duodenal ulcers reported in this series, 
290 recovered (74.57 per cent) while 99 
(25.44 per cent) died. Eighty-four per 
cent of those operated on under twelve 
hours recovered, while only 45 per cent of 
those seen after twelve hours recovered. 
The poorest results were obtained in those 
with large perforations or where there was 
much food in the peritoneal cavity and 
when operation was performed late. The 
poorest results were also obtained in those 
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between 31 and 40 years of age. Two per 
cent of those under 20 years died and 4 per 
cent of those over 60 years. 


CONCLUSIONS 


1. The diagnosis, treatment and immedi- 
ate results in 389 acute perforated duo- 
denal and gastric ulcers are reported. 

2. Ulcer perforations appear to be on the 
increase. 

3. Two per cent occurred in women. 

4. Perforations were more common in 
summer. 

5. Most perforations occurred with the 
stomach distended. 

6. Several seemed to be due to trauma. 

7. Epigastric pain, rigidity and finding 
of gas beneath the diaphragm were the 
best diagnostic aids. 

8. Simple closure of the perforation was 
preferred. 

g. Other findings are discussed. 
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GASTROJEJUNOCOLIC FISTULA* 


C. SHERRILL RIFE, M.D. 


Instructor in Surgery, University of Michigan Medical School 


ANN ARBOR, MICHIGAN 


O disease of the abdomen commands 
more respect from the surgeon than 
gastrojejunocolic fistula. It is 

approached with apprehension because 
of its operative difficulties and its question- 
able outcome. Gastrojejunal ulcer, the 
preceding lesion of fistula, has resulted 
from the promiscuous use of gastro- 
enterostomy for all types of ulcer, and, as 
a consequence, has brought the operation 
into ill-repute as far as many surgeons are 
concerned. It must be admitted, however, 
that this procedure is still efficacious in 
selected cases, particularly in the older 
group of patients with pyloric stenosis and 
low gastric acidity. The declining popu- 
larity of gastroenterostomy may be par- 
tially attributed to the failure of many 
surgeons to insist on a careful medical 
program of treatment long after operation, 
if not for life. 

The first authentic case of gastro- 
jejunocolic fistula was reported by Czerny 
in 1903. At operation, the fistula was 
removed by a block resection of the 
involved portions of the stomach, jejunum, 
and colon, and a new gastroenterostomy 
constructed; this method is still employed 
in selected cases. Verbrugge, in 1925, made 
an exhaustive review of the literature and 
reported 216 cases of gastrocolic and 
jejunocolic fistulas, including twenty-one 
cases seen at the Mayo Clinic. In ninety- 
five of these cases, fisulta was the result 
of an anastomotic ulcer which had fol- 
lowed gastroenterostomy for duodenal or 
gastric ulcer. In a series of 6,214 gastro- 
enterostomies done at the Mayo Clinic 
prior to 1924, Verbrugge reported that 
1.4 per cent developed gastrojejunal ulcer, 
and that 0.06 per cent developed fistula. 


A study of the literature reveals that 
there is a wide variation in the reported 
incidence of gastrojejunal ulcer. Walton 
reports an incidence as low as 1.7 per cent, 
while Strauss, Block, and Friedman state 
that the incidence in their cases is about 
24 per cent. Wilkie’s figures show an 
incidence of about 3.5 per cent for all types 
of gastroenterostomy for ulcer. The correct 
incidence of fistula is even more difficult 
to determine than that of jejunal ulcer, 
chiefly because of failure to make the 
diagnosis clinically or by Roentgen ray 
examination, and because of the fact that 
many suspected cases do not come to 
operation. Loewy, in 1921, reviewed the 
literature and reported seventy-six cases 
of fistula following 400 cases of secondary 
ulcers, an incidence of about 19 per cent. 
Allen, in a recent study of his cases of 
fistula, has reported its incidence to be 
about 14 per cent in cases of post-operative 
gastrojejunal ulcer. 


ETIOLOGY 


Inasmuch as the primary etiologic fac- 
tors leading to the production of gastro- 
jejunocolic fistula are those concerned with 
formation of jejunal ulcer, the various 
theories pertaining to the development of 
jejunal ulcer itself will be discussed in the 
following paragraphs. 

Gastrojejunocolic fistula is usually due 
to post-operative jejunal ulcer, and the 
original lesion is, in most instances, a 
duodenal ulcer. In Loewy’s series of 
seventy-six cases, there were twenty-seven 
duodenal ulcers, twenty-eight pyloric ul- 
cers, and ten gastric ulcers. In the series of 
fourteen cases of fistula reported in this 
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study, duodenal ulcer was the original 
lesion in thirteen cases. One was due to 
extensive carcinoma of the stomach extend- 
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these two operations. That is, by using the 
above methods to divert the secretions 
which neutralize gastric juice, they con- 


Fic. 1. Case x1. Roentgenogram showing the communication 
between the stomach and the transverse colon. Film was taken 
about ten minutes after ingestion of barium. Note the extensive 
filling of the small bowel. At fluoroscopy a loop of jejunum was 
easily visualized between the stomach and the colon. 


ing into the transverse colon and will not 
be considered in detail in this study. 
Ample evidence has been submitted to 
show that hyperacidity plays a major role 
in the production of peptic ulcer; this 
evidence also holds in regard to jejunal 
ulcer. The experiments of Mann and 
Williamson have given considerable con- 
firmation to this theory. In operations on 
dogs they worked on the presumption that 
the increase in acid or the deficiency of 
alkali was an important factor in the 
production of ulcer. These operations were: 
(1) duodenectomy; (2) transplantation of 
the bile and pancreatic ducts to the 
terminal ileum; and (3) a combination of 


sistently produced types of peptic ulcer 
similar to the subacute and chronic ulcers 
found in man. 

The sex incidence of gastrojejunal ulcer 
and fistula lends support to the importance 
of hyperacidity as a causal factor. We know 
that men have higher gastric acidities 
than women, and that peptic ulcer is more 
common in men than in women; this dis- 
proportion is even more striking in jejunal 
ulcer and in fistula. In the group of ninety- 
five cases of fistula following gastro- 
enterostomy for ulcer which were reported 
by Verbrugge, all but one occurred in 
males. It is interesting that in this small 
series of thirteen cases of fistula following 
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gastrojejunal ulcer, two occurred in woman, 
an incidence of about 15 per cent. 
Persons with duodenal ulcer are more 
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anacidity, or a very low acidity, is usually 
present in carcinoma of the stomach. 
The use of tight intestinal clamps has 


Fic. 2. Case x1. Roentgenogram taken four hours after that shown in 
Figure 1. Most of the barium in the small bowel has now passed 
into its distal loops. There is still barium present in the trans- 
verse colon at the point of communication with the stomach. 


likely to have higher acids than those with 
gastric ulcer. Gastrojejunal ulcer and 
fistula are much more common following 
operations for duodenal ulcer. However, 
all the blame for these complications can- 
not be attributed to hyperacidity, for 
duodenal ulcers are more common than 
gastric ulcers. Also, ulcers of the stomach 
are frequently excised or destroyed by cau- 
terization at the time of gastroenterostomy 
or are removed by partial gastrectomy. 
Gastrojejunal ulcer and fistula are prac- 
tically unheard of in patients in whom 
gastroenterostomy is done for unresectable 
carcinoma of the stomach. We know that 


been alleged to be a cause of gastrojejunal 
ulcer. There are many arguments against 
this hypothesis. We know that the common 
site for jejunal ulcer is in that portion 
of the jejunum not gripped by the clamps, 
and also that the interval between oper- 
ation and onset of ulcer symptoms may be 
several years in length. In support of this 
statement the work of Hurst and Stewart 
is definitely contributory. They had the 
opportunity of doing autopsies on 131 pa- 
tients who had had operations for ulcer. In 
this group there were forty-six patients 
who had died within ten days following 
operation, and none of these had evidence 
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of jejunal ulcer at autopsy. There were 
only three jejunal ulcers in a group of 
forty-one patients who had died from ten 
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than anterior, gastroenterostomy. This is 
unfortunate from the technical standpoint, 
for with the short loop used in the posterior 


Fic. 3. Case xiv. Film taken immediately after the ingestion of 
barium. The gastrojejunocolic fistula is clearly shown. Note the 
extensive filling of the transverse colon. 


days to two months following operation. 
However, in a group of forty-three patients 
whose deaths occurred nine months or more 
after operation, there were twenty-two 
cases of jejunal ulcer. It is admitted 
that jejunal ulcer may occur almost 
immediately after gastroenterostomy, but 
this is rare. 

The theory that non-absorbable suture 
material is responsible for the production 
of anastomotic ulcer has been largely 
abandoned. The complication is still highly 
prevalent in spite of the use of absorbable 
materials. 


PATHOLOGY 


When a fistula occurs it is practically 
always a complication of posterior, rather 


type of operation, the inflammatory process 
in the jejunum may extend well down into 
the root of the mesentery near the ligament 
of Treitz, making resection of the fistula 
very difficult. In the majority of cases 
reported in the literature the fistulous 
connection is between the jejunum and the 
transverse colon. A direct communication 
between the stomach and colon is uncom- 
mon. The location of the fistula varies 
considerably, but it is usually situated 
close to the gastroenterostomy and below 
it. Depending upon the time and mode of 
perforation of the jejunal ulcer into the 
transverse colon, there may or may not be 
extensive adhesion formation. 

The mucous membrane which lines the 
fistulous tract is usually smooth and has a 
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from the colon into the jejunum rather 
than in the opposite direction. This is due 
to the fact that the orifice on the jejunal 


glistening appearance. Ulceration in the 
tract is rare, and it has been demonstrated 
at operation that the formation of fistula 


Fic. 4. Case 


Post-evacuation film taken about fifteen minutes 


following introduction of barium per rectum. The fistulous tract 


cannot be seen in this study, 
stomach. 


has resulted in a cure of the original gastro- 
jejunal ulcer. The absence of an active 
marginal ulcer is also the rule in cases 
where the communication between the 
jejunum and colon is located quite distal 
to the gastroenterostomy stoma (18 cm. 
distal to the stoma in one of the cases 
reported in this study). 

The size of the fistula may vary greatly; 
in the cases presented in this report, the 
size varied from about 4 mm. to 6 cm. 
Fistulas are nearly always single, even 
though there may be multiple gastro- 
jejunal ulcers. In most cases of fistula there 
is structural evidence that the greater part 
of the regurgitation which takes place is 


but note the marked filling of the 


side may be located in the folds of mucosa 
and constitute a valve-like action. This 
accounts for the relatively low incidence 
of cases which show undigested food 
materials in the stools, and for the high 
incidence of those which have foul eructa- 
tions. It also helps to explain the inter- 
mittent nature of symptoms. Frequently 
the efferent loop of jejunum is dilated and 
hypertrophied, probably due to irritation 
from acid gastric contents and from fecal 
colon contents. The colon may be con- 
stricted at the location of the fistula, and 
dilated proximal to this point, simulating 
intestinal obstruction. 
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SYMPTOMATOLOGY 


Diarrhea. The occurrence of a persist- 
ent or intermittent diarrhea in a patient 
who has had a gastroenterostomy for ulcer 
is the most significant symptom of the 
presence of a fistula. It is the most common 
symptom and is frequently the first to 
appear. It is not unusual for patients with 
fistula to be treated for ulcerative colitis 
or dysentery for long periods of time before 
the correct diagnosis is made. The stools 
may be watery or semi-liquid; they contain 
neutral fats and are usually very foul 
smelling. As stated above, undigested food 
particles are usually absent; this may be 
the case even though the fistula be large. 

Diarrhea is the manifestation of the 
disease which is responsible for the emaci- 
ated condition of the patient. It is the most 
difficult symptom to abate, being refrac- 
tory to medication, though it may be 
alleviated somewhat by the use of a high 
residue diet. 

Diarrhea was a prominent symptom in 
all the fourteen cases reported in this study, 
and the chief complaint of ten patients. 

Vomiting. Vomiting may occur in pa- 
tients with fistula, but it is unusual to find 
actual fecal vomiting. Foul-smelling eruc- 
tations, on the other hand, occur frequently 
and are more prevalent during the periods 
of diarrhea. After the patient has been on a 
constipating diet for several days, the 
vomiting and eructations sometimes dis- 
appear, recurring with the next episode of 
diarrhea. 

It is interesting to note that in one of our 
cases (Case viii), fecal vomiting occurred 
on the fourteenth day following operation 
done elsewhere; this type of vomiting 
occurred intermittently for five and one- 
half years before the diagnosis of fistula 
was made and surgical treatment insti- 
tuted. At operation, it was found that an 
erroneous anastomosis had been made 
between the stomach and the transverse 
colon. 

Pain. There are no identifying charac- 
teristics of the type of pain which accom- 
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panies fistula. There is a_ preliminary 
epigastric pain due to the ulcer itself, but 
this frequently disappears when the ulcer 
erodes through to the colon, curing itself. 
The pain of fistula is usually referred to 
the colon area, is worse during periods of 
constipation, and may be relieved by a 
bowel movement. Severe pain is rare 
except when there is associated intestinal 
obstruction. 

Anorexia. Loss of appetite is an uncom- 
mon symptom of fistula, even in patients 
who have eructations with a feculent odor. 
It is a significant symptom in patients who 
are afflicted with fecal vomiting. 

Loss of Weight. Loss of weight is prac- 
tically a constant symptom of fistula. It 
may be tremendous, the patient reaching 
a marked degree of emaciation, thereby 
increasing the operative risk. The patient 

may regain some weight during the periods 
when the appetite is good and when the 
diarrhea ceases, but in general pre-opera- 
tive attempts to increase the weight are 
discouraging. In .this series of thirteen 
patients with fistula which followed ulcer, 
one had had a weight loss of 60 pounds, 
four had lost 40 pounds or more, and three 
had lost about 30 pounds. Poynton and 
MacGregor have reported a patient who 
not only showed a marked degree of 
emaciation, but who also had an associated 
nutritional edema of considerable severity. 


PHYSICAL FINDINGS 


Evidence of emaciation is the most 
striking characteristic of patients with 
fistula. As a rule, palpation of the abdomen 
reveals nothing significant. A small per- 
centage of patients show a varying degree 
of distention of either the small or large 
bowel. Tenderness may be present over a 
dilated loop of gut. Four of the patients in 
this study had incisional hernias of moder- 
ate size. 


CLINICAL DIAGNOSIS 


The classical picture of gastrojejunocolic 
fistula is that of a history of relief of ulcer 
symptoms by operation, followed by a 
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period of recurrent epigastric pain months 
or years later, and then by a period of 
intermittent diarrhea with associated foul 
eructations or fecal vomiting, leading finally 
to a marked degree of emaciation. The 
appearance of undigested food materials in 
the stools very soon after ingestion is 
pathognomonic of the disease, but this 
occurs only in the fistulas of large diameter. 
In those of smaller caliber, various dye 
stuffs, such as carmine, charcoal, etc., may 
be useful in demonstrating this rapid 
passage. Because of the occasional valve- 
like character of the opening of the 
jejunal side, a fistula may occasionally be 
more easily demonstrated with colored 
enemata. 


ROENTGENOLOGIC DIAGNOSIS 


The roentgenologic aspects of fistulous 
communication between the stomach and 
large intestine are spectacular and can 
scarcely be misinterpreted. Conclusive as 
they are, however, these signs cannot be 
observed unless the diagnostic procedures 
employed are well suited to the situation. 

A few technical principles are of prime 
importance in this connection. If opaque 
material is seen to leave the stomach by an 
unusual route, the fluoroscopist should at 
once apply digital pressure over the point 
of escape to prevent rapid filling of intes- 
tinal loops which would otherwise obscure 
the finer details of the stomach and proxi- 
mal duodenum. The initial use of a spoon- 
ful of Rugar, or any concentrated barium 
preparation of high viscosity, is very help- 
ful, particularly if previous gastric surgery 
is known or suspected, because the time 
interval between deglutition and _ initial 
gastric emptying is definitely prolonged, 
permitting more leisurely observation. 

When any short-circuiting operation has 
been performed upon the stomach, it is 
Important to determine the degree of 
residual obstruction at or near the pylorus. 
Manual obstruction of the operative gas- 
tric opening at fluoroscopy is necessary in 
making such an examination. 
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If barium can be observed to enter the 
colon shortly after escaping from the 
stomach the diagnosis of gastrocolic or 
gastrojejunocolic fistula may be postulated 
with certainty. In case folds of mucosa pre- 
vent this, subsequent examination at two 
or five hours may show the abnormal 
rapidity of passage to the pelvic colon. 

If fistula is suspected, an indispensable 
procedure is the employment of opaque 
enema after all administered barium has 
been evacuated. As the barium approaches 
the mid-point of the transverse colon, its 
advance should be quite slow. The char- 
acteristic patterns of small bowel and 
gastric mucosa are unmistakable when 
shown in relief and the contour and size 
of the gastric lumen are, of course, char- 
acteristic. If there is doubt as to the 
identification of the stomach, the patient’s 
head may be tilted downward, filling the 
cardiac end. It is seldom that communica- 
tion between the colon and stomach cannot 
be demonstrated with ease if this plan is 


followed. 


TREATMENT 


The treatment of gastrojejunocolic fis- 
tula is probably as difficult as that of any 
surgical condition of the abdomen. Faced, 
as a rule, with an emaciated patient in 
poor general condition, who has had one 
or more gastric operations previously, the 
surgeon has many obstacles before him 
which may prevent his obtaining anything 
better than a fair result. Certainly no 
routine operation can be applied effica- 
ciously to all fistulas. 

In spite of the fact that there is a certain 
amount of peritoneal immunity established 
by fistula formation, peritonitis from con- 
tamination is still an ever present danger. 
Harvey Cushing showed many years ago 
that the contents of the stomach and 
duodenum were relatively sterile, and that 
the number of virulence of the various 
bacteria increased as one passes down the 
intestinal tract. We know that if perforated 
peptic ulcers are closed very soon after 
their occurrence there is little danger of a 
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severe peritonitis; this is not true with 
perforations of the colon. It is reasonable 
to suppose that hydrochloric acid is an 
important factor in the prevention of 
growth of pathogenic organisms, for we 
know that pathogenic organisms do grow 
in the stomach in cases of carcinoma, a 
condition in which anacidity is usually 
present. 

The excision or simple closure of the fis- 
tula, undoing of the old gastroenterostomy, 
and reconstruction of the gastrointestinal 
tract to its normal state have composed 
the operation which we have used to the 
best advantage in the majority of our 
patients. In the presence of pyloric obstruc- 
tion, obviously a pyloroplasty or some 
other form of anastomosis will have to be 
done. For fistulas with extensive inflam- 
matory reaction and adhesion formation, 
resection “en bloc’? may be mandatory. 
The importance of carrying out any 
operation in a manner as aseptic as possible 
goes without saying. 

Findlay has recently utilized the Miku- 
licz procedure, together with pre-operative 
peritoneal Immunization, in a multiple 
stage operation for gastrojejunocolic fis- 
tula, bringing the loop of transverse colon 
with the attached jejunal stump outside 
the abdomen. This method may prove to 
be a substantial contribution in selected 
cases. 

Schrimger has suggested for trial another 
operation which avoids the extensive resec- 
tion of the involved portions of the stom- 
ach, jejunum, and colon. The essential 
feature of the operation is the use of 
denuded cuffs to close the stoma without 
encroaching upon its lumen. It consists in 
dissecting off the mucosa and then suturing 
the muscular walls together, everting the 
edges as in arterial suture, and using no 
serosal suture. The operation is applicable 
chiefly to advanced cases of gastrojejunal 
ulcer with or without fistula. 

Lahey and Swinton, in 1935, suggested 
the use of an operation which appears to 
have promise in the treatment of large 
gastrojejunocolic fistulas by a two-stage 
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procedure. The method was used in two 
cases, but it was unfortunate that both 
patients died, from causes not directly 
attributable to the operation. Using a left 
rectus incision, the stomach was cut off 
proximal to the gastroenterostomy and 
anastomosed to the jejunum at a location 
distal to the fistula, the distal end of the 
stomach then being closed, thereby shunt- 
ing the gastric contents away from the 
ulcer and fistula. It was hoped that this 
might aid in decreasing the inflammatory 
reaction around the fistula, but autopsies 
failed to show any such improvement. (One 
patient had a cardiac death twenty-six 
days post-operatively; the other died of 
intestinal obstruction six months after 
operation.) In retrospect, they feel that it 
would be worthwhile to attempt resection 
of the lower end of the stomach, jejunum, 
and right colon through a right rectus 
incision about three weeks after the first 
stage. 

The importance of adequate pre-opera- 
tive preparation of: patients with gastroje- 
junocolic fistula cannot be over-emphasized. 
Most of them come for treatment in a very 
poor general condition. The marked loss of 
weight is accompanied by great alteration 
in the body chemistry. Dehydration is 
present in some degree as a result of 
diarrhea. Alkalosis or acidosis may occur, 
depending on the amount of chlorides lost 
by vomiting or the sodium lost by diar- 
rhea. Hypochloremia is to be suspected, 
and some degree of ketosis is always 
present as a result of malnutrition. The 
proper restoration of fluids, salt, and 
glucose, along with the administration of 
available vitamins should be carried out 
until chemical studies assure us that the 
patient is restored to as near normal as 
possible before operation is attempted. If 
this plan is adhered to, the patient will 
stand an operation of infinitely greater 
magnitude than if the operation were 
performed without it. 

In most patients, once the diagnosis of 
gastrojejunocolic fistula is made, we feel 
that operation is indicated. In some pa- 
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tients, because of age, absence of severe 
symptoms, or because of the coexistence 
of other serious maladies, conservative 
treatment may be a wiser choice than 
operation. 


SUMMARY OF CASES 


Fourteen cases of gastrojejunocolic fis- 
tula have been seen at the University 
Hospital during the period from October 
1927 to February 1937. Thirteen cases were 
the result of posterior gastroenterostomy 
done for duodenal ulcer. One was due to 
erosion by carcinoma of the stomach 
which involved a large segment of the 
transverse colon; no attempt at resection 
was made. 

The average age of the patients studied 
in this series was 46 years. The youngest 
patient was 31, the oldest 72. The interval 
between gastroenterostomy and develop- 
ment of definite symptoms of fistula varied 
from six months to eleven years, with an 
average interval of about four and one-half 
years. 

Of the group of thirteen cases resulting 
from ulcer, ten were operated upon, two 
of whom died, a mortality rate of 20 per 
cent. One patient died from peritonitis on 
the fourteenth day following excision of 
the fistula, closure of the colon, and 
resection of the lower half of the stomach 
and a segment of the jejunum at the site 
of the fistula. The other death resulted 
from a lung abscess eighteen days following 
closure of the fistula and Finney pyloro- 
plasty. In the group of eight patients who 
survived operation, one died of acute 
lymphatic leucemia four and one-half 
years after operation, but had had no 
symptoms of recurrence prior to death. 
Two patients had gastrocolic fistula, both 
treated by simple closure. Six of the pa- 
tients who survived had jejunocolic or 
gastrojejunocolic fistula. Four of these were 
treated by closure of the fistula and dis- 
establishment of the gastroenterostomy; 
in one of these a Finney pyloroplasty was 
also done; in another a resection of the 
involved jejunum was done in addition. Of 
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the remaining two cases, one was treated 
by excision of the jejunocolic fistula, the 
gastroenterostomy being left intact; in the 
other the fistula was excised and a new 
gastroenterostomy made. Two patients 
developed symptoms of reactivated du- 
odenal ulcer, one four months and one 
six years following operation; both had had 
a closure of the fistula with reconstruction 
of the gastrointestinal tract to its normal 
state. Partial gastrectomy may eventually 
be necessary in these patients. One patient 
(Case 1x), in whom a new anastomosis had 
been made, developed a new jejunal ulcer 
314 inches distal to the stoma; this was 
treated by resection of the jejunum, leav- 
ing her practically asymptomatic three 
years later. 

One patient, because of his age and ab- 
sence of distressing symptoms was treated 
conservatively. He lived approximately 
four years after symptoms of fistula 
developed. 

Two patients refused operation. One 
died three weeks after leaving the hospital; 
the other has not been heard from since. 


SUMMARY AND CONCLUSIONS 


Thirteen cases of gastrocolic and jejuno- 
colic fistula following gastroenterostomy 
for duodenal ulcer are presented in detail. 
One case of gastrocolic fistula due to 
carcinoma of the stomach is mentioned 
briefly. 

The various theories pertaining to the 
development of gastrojejunal ulcer and 
fistula are discussed. Particular stress is 
laid upon the importance of hyperacidity 
as an etiologic factor. 

A description of the clinical and patho- 
logic pictures of gastrojejunocolic fistula is 
presented in some detail. 

The salient points in the roentgenologic 
diagnosis are enumerated. 

The difficulties encountered in the treat- 
ment of fistula are discussed. Our method 
of treatment has been presented, together 
with other recognized operative procedures. 

The excision or the simple closure of 
the fistula, undoing of the old gastro- 
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enterostomy, and reconstruction of the 
gastrointestinal tract to its normal state 
constitute the operation which we have 
used to the best advantage in the majority 
of our cases. 

We wish to emphasize that, in all pa- 
tients for whom operation is planned, a 
careful pre-operative régime designed to 
restore the body chemistry to as near 
normal as possible is imperative. 

It is our feeling that, in most cases, once 
the diagnosis of fistula is made, operation 
is indicated. In some patients, because of 
age, absence of severe symptoms, or other 
factors, conservative treatment may be a 
wiser choice. 


CASE REPORTS 


Case 1. A man, aged 32, was admitted to 
the hospital October 28, 1927, complaining of 
vomiting which had been present intermit- 
tently for a period of eight months. Fourteen 
years before entry he developed typical 
symptoms of peptic ulcer, relieved partially by 
medical treatment. Gastroenterostomy was 
done elsewhere in December, 1925. Sixteen 
months later, he began to have nausea, feculent 
vomiting, slight abdominal pain, and _ inter- 
mittent diarrhea. He had one hemorrhage, 
followed by tarry stools for three ec four days. 
He reported a weight loss of sixty pounds. 

Examination revealed an emaciated man who 
was both acutely and chronically ill. Roentgen 
ray examination demonstrated what was 
interpreted as a communication between the 
jejunum and colon. 

Operation was done October 29, 1927. A 
fistula about 4 cm. in diameter was found to 
exist between the jejunum and _ transverse 
colon. It was located just distal to the gastro- 
jeyunostomy. The fistula was isolated and 
excised, and the opening in the colon closed. 
The gastroenterostomy was separated and no 
ulcer was found at the line of anastomosis. The 
pylorus was closed, probably due to scarring 
from the old duodenal ulcer. The lower half 
of the stomach was resected. The jejunum was 
resected about 4 inches from its origin and 
reconstructed by an end-to-end suture. The 
jejunum distal to this was then anastomosed 
to the stomach according to the method of 
Polya. The patient was in shock at completion 
of the operation. 
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He was given two transfusions following 
operation and rallied remarkably well. He 
remained in fairly good condition for a week, 
when he had a sudden turn for worse, began to 
vomit, became distended, and rapidly lost 
ground. Respirations ceased on November 8, 
1927. At autopsy it was found that the colon 
had broken open and drained large amounts of 
fluid fecal material into the abdomen. 

Case u. A man, aged 49, was admitted to 
the hospital September 23, 1929, complaining 
of pain in the upper abdomen following meals. 
Roentgen ray examination at that time showed 
no persistent deformity in the stomach or 
duodenum. The gall-bladder did not visualize 
by the Graham test. After he failed to improve 
on conservative treatment, the abdomen was 
explored. Neither a gastric nor duodenal lesion 
could be demonstrated, even after opening 
into the stomach. The gall-bladder was found 
to be chronically inflamed and was removed. 
He was well for three years, when he developed 
persistent vomiting. He presumably had pyloric 
obstruction, which was treated elsewhere by 
gastroenterostomy in 1932, which relieved his 
symptoms for about one year. One year prior 
to entry he developed an alternating con- 
stipation and diarrhea, slight bleeding per 
rectum, weakness, and some upper abdominal 
pain. 

Examination showed nothing other than the 
scars from previous operations. Roentgen ray 
examination demonstrated a satisfactorily func- 
tioning gastroenterostomy. There was a fistu- 
lous communication between the transverse 
colon and the small bowel in the region of the 
gastroenterostomy stoma. Operation was ad- 
vised, but the patient did not wish to go 
through with this. He was discharged against 
advice on November 29, 1934. 

Case 11. A man, aged 31, was admitted to 
the hospital August 29, 1930, complaining of 
diarrhea of three and one-half years duration. 
Gastroenterostomy had been done elsewhere in 
1920 for duodenal ulcer. He was relieved of 
ulcer symptoms for about seven years, when the 
diarrhea developed. This became progressively 
worse and just before admission he was having 
from ten to twenty watery stools per day, 
which resulted in a weight loss of 30 pounds. 
He had some cramping abdominal pain and a 
history of food particles in the stool within 
twenty minutes of ingestion. He also had 
eructations of fetid gas. 
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Physical examination revealed a_ poorly 
nourished man. The sigmoid colon was palpable 
and slightly tender. There were no masses felt. 
Hemoglobin was 97 per cent. Roentgen ray 
examination demonstrated a communication 
between the stomach, jejunum, and transverse 
colon. There was a rapid motility of barium 
through this fistulous tract. The colon was 
markedly constricted just proximal to the 
splenic flexure. Subsequently the patient was 
given charcoal with a meal; this was recovered 
in the stool one hour later. Gastric analysis 
revealed presence of free hydrochloric acid in 
the stomach. 

Operation was advised, but the patient 
preferred to return home for a few days before 
submitting to surgery. Discharged September 
17, 1930. Communication with relatives re- 
vealed that death occurred October 4, 1930. 

Case tv. A man, aged 43, was admitted to 
the hospital May 4, 1931, complaining of 
abdominal pain which had been present for 
about five months. He had had sour eructa- 
tions, a feeling of fulness, and nausea, but no 
vomiting. Examination showed a mass in the 
left upper quadrant which was thought to be 
spleen. Roentgen ray examination of the 
stomach and duodenum was negative. The 
patient refused to remain for further studies 
at the time of his admission in May, but 
returned in November with the additional 
symptoms of diarrhea and fecal vomiting. 
Roentgen ray examination in November dem- 
onstrated an intrinics lesion on the postero-lat- 
eral wall of the stomach and a fistulous connec- 
tion between the stomach and transverse colon. 

Operation was carried out November 28, 
1931. Exploration revealed a mass involving 
the posterior wall of the stomach and about 
6 inches of the transverse colon up to the splenic 
flexure. The tail of the pancreas was also 
involved in the mass. The lesion appeared 
inoperable and the abdomen was closed without 
attempt to resect it. The patient left the hos- 
pital on December 9, 1931. Communication 
from his local physician one month following 
operation stated that the patient was failing 
rapidly. 

Case v. The patient, a man 33 years of 
age, was admitted to the hospital October 9, 
1931 complaining of watery diarrhea. Six years 
before this he had developed typical ulcer 
symptoms, only partially relieved by medical 
treatment. Gastroenterostomy was done else- 
where in February 1928 for duodenal ulcer, with 
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complete relief of symptoms for five months, 
following which the old ulcer symptoms 
recurred. In May 1931 he began to have diar- 
rhea, which became progressively worse. There 
had been a weight loss of 35 pounds. Associated 
symptoms were nausea, foul eructations, slight 
pain and abdominal distention. 

Physical examination revealed a_ poorly 
nourished man. There was some tenderness in 
the left flank anteriorly. Hemoglobin was 
70 per cent. Roentgenologic examination 
demonstrated a fistulous connection between 
the stomach and colon at the point of the 
operative stoma. 

Operation was done October 30, 1931. A 
communication about 3.5 cm. in diameter was 
found between the jejunum and the colon. 
There was moderate reaction and adhesion 
formation around the fistula. Clamps were 
applied and the jejunum freed from the colon. 
The gastroenterostomy was undone and no 
jejunal ulcer was found. The jejunum was 
reconstructed in a transverse direction to 
enlarge the lumen. The opening in the stomach 
was closed. The pylorus had a scar suggestive 
of old duodenal ulcer. The post-operative course 
was uneventful and he was discharged on the 
twelfth day following operation. 

He was relieved for six years, then neglected 
his diet and began to have recurrent epigastric 
pain, nausea and vomiting. Check-up x-rays 
(December 22, 1937) demonstrated what was 
interpreted as a reactivated duodenal ulcer. 
The patient is having a strict medical program 
of treatment at the University Hospital at this 
time. 

Case vi. A man, aged 56, was admitted to 
the hospital March 6, 1933 complaining of 
diarrhea which had been present for about six 
months. Vomiting had been present for about 
three weeks, never feculent in character, but 
there was a history of bright red blood in the 
vomitus two weeks peior to entry. Chole- 
cystectomy and gastroenterostomy (presum- 
ably for ulcer) were done in 1929. The weight 
loss was 40 pounds. 

Physical examination was not significant 
except for evidence of weight loss and a large 
incisional hernia. Hemoglobin 76 per cent. 
Roentgen ray examination showed no definite 
evidence of gastrojejunocolic fistula. There was 
marked small bowel distention just proximal 
to the gastroenterostomy stoma. 

Operation was done March 14, 1933. A 
communication was found between the jejunum 
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and mid-portion of the transverse colon. It was 
about 2 cm. in diameter and located just distal 
to the gastroenterostomy. There was little 
reaction around the fistula. This was isolated 
and excised and the opening in the colon closed. 
The jejunum was then repaired by an end-to- 
end anastomosis. 

The post-operative course was uneventful 
and the patient was discharged on the sixteenth 
day after operation. He had good health for 
about three and one-half years when he devel- 
oped acute lymphatic leucemia. Death occurred 
November 24, 1937 following an illness of 
about two weeks. 

Case vit. A man, aged 50, was first admit- 
ted to the hospital in 1922, at which time a 
gastroenterostomy was done for gastric ulcer 
of several years’ duration. He was free from 
symptoms until May 1933 when he began to 
have a watery diarrhea consisting of three to 
ten stools daily. He had also been bothered 
considerably with bleeding hemorrhoids. He 
was readmitted to the hospital September 4, 
1933 with a history of having lost 40 pounds in 
weight. Other prominent symptoms were foul 
eructations, sensations of bloating, and extreme 
weakness. 

Examination revealed an emaciated, middle- 
aged man in no acute distress. The abdomen 
was thin-walled and slightly distended He had 
a moderate secondary anemia which was attrib- 
uted to bleeding hemorrhoids. Hemoglobin 
was 45 per cent; red blood cells 2,940,000 per 
cu. mm. Roentgen ray examination showed the 
presence of a fistula between the transverse 
colon and the gastroenterostomy stoma. 

The patient was transfused several times 
before operation and given measures to improve 
his general condition. 

Operation was done September 16, 1933. 
There was a rather marked inflammatory 
reaction around the fistula, which was located 
between the inferior aspect of the transverse 
colon and the stoma of the gastroenterostomy. 
The opening in the colon was 6 cm. in diameter, 
and after being dissected free was closed in a 
transverse direction. The gastrojeyunostomy 
was severed and the opening in the stomach 
closed. The opening in the jejunum was closed 
transversely. The pylorus was occluded, this 
being treated by a Finney pyloroplasty. 

The patient was in good condition for eight- 
een days following the operation and seemed 
to be well on the road to recovery when he had 
a sudden collapse, characterized by marked 
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weakness, dyspnea, cyanosis and slight chest 
pain. He died two hours later. Autopsy showed 
a large abscess of the lower lobe of the right 
lung which had ruptured into the pleural cavity. 
There were multiple ulcers in the stomach and 
jejunum, and evidence of chronic productive 
peritonitis in the region of the anastomosis, 
though the peritoneum was smooth elsewhere. 
Suture lines were intact. 

Case vi. A woman, aged 36, was admitted 
to the hospital March 27, 1934, complaining of 
loss of weight, indigestion and vomiting of 
feculent material. In the early part of 1928, she 
had had several attacks of severe epigastric 
pain associated with nausea and vomiting. This 
was diagnosed as duodenal ulcer and treated by 
an operation, alleged to have been a gastro- 
enterostomy, done elsewhere in September, 
1928. Before the patient left the hospital she 
was reported to have had fecal vomiting. 
Diarrhea developed shortly thereafter and 
continued intermittently, along with the vomit- 
ing, up to the time of admission. She had 
passed definite food particles as soon as two 
hours after ingestion. Weight decreased from 
126 to 71 pounds. Nineteen months before 
admission she developed carpal spasm, attrib- 
uted to chloride deficiency, and _ partially 
relieved by administration of hydrochloric acid. 

Examination revealed a markedly emaciated 
woman. Blood studies showed a macrocytic 
anemia, color index 1; hemoglobin 77 per cent; 
red blood count 3,870,000 cells per cu. mm. 
Roentgen ray studies demonstrated what was 
thought to be a gastrocolic fistula. 

Operation was done April 5, 1934. An anas- 
tomosis was found between the stomach close 
to the greater curvature and the transverse 
colon at the junction of its middle and distal 
thirds. It was obvious that this anastomosis 
had been erroneously made at a previous oper- 
ation. Its longest diameter was 5.5 cm. The 
communication was isolated, clamped, cut with 
cautery, and the openings in the stomach 
and transverse colon closed aseptically. The 
entire length of the jejunum was found to be 
normal. 

Following the operation, the patient devel- 
oped an acute toxic psychosis which cleared up 
in about one week. Otherwise her condition was 
good and she was discharged on the fourteenth 
post-operative day with instructions to follow a 
restricted ulcer diet and to receive treatment at 
home for the anemia. 
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Three and one-half years after operation the 
patient was in excellent health. She had 
doubled her former weight of 71 pounds. The 
anemia and peripheral neuritis had entirely 
disappeared. 

Case 1x. A woman, aged 55, was admitted 
to the hospital April 4, 1934. She had had 
several operations directed toward relief of 
abdominal pain, all done elsewhere. Chole- 
cystostomy was done in 1926 with partial relief. 
In 1933 a cholecystectomy and _gastro- 
enterostomy were done. The gastroenterostomy 
did not function well and a second operation, 
consisting of partial gastrectomy, was carried 
out while the patient was still in the hospital. 
Six months following the last operation she 
began to have abdominal pain, nausea, vomit- 
ing, and attacks of watery diarrhea. 

Examination revealed an undernourished 
adult female who was chronically ill. Abdomen 
was slightly distended. There were four surgical 
scars in the upper abdomen. No masses or 
tenderness. Roentgen ray examination showed 
a definite communication between the efferent 
loop of jejunum and the transverse colon. 

Operation was performed April 10, 1934. 
Marked adhesion formation made the separa- 
tion of jejunal coils difficult. The jejunocolic 
fistula was located about 3 inches distal to the 
margin of the stomach; it was about 2 cm. in 
diameter. The opening in the colon was now 
closed. The stomach was isolated and a new 
anastomosis made at the aboral angle of the 
stomach, between it and the jejunum. There 
was still a sharply angulated loop of jejunum, 
and in order to obtain better drainage a lateral 
anastomosis was made between this loop and 
an adjacent loop of ileum. The post-operative 
course was surprisingly good, but she was 
‘elieved of her symptoms for only six weeks. 

The patient returned July 19, 1934 complain- 
ing of pain, nausea and vomiting. Roentgen ray 
examination demonstrated a penetrating jejunal! 
ulcer about 3 inches distal to the gastric stoma. 
Operation was done the following day and an 
ulcer 214 inches in diameter found in the 
greater curvature of the stomach at the site of 
its union with the jejunum. The floor of the 
ulcer was the colon. The upper 8 inches of the 
jejunum were now resected and an anastomosis 
made between the superior end of the jejunum 
and the stomach. Except for a wound infection, 
the post-operative course was quite good. She 
was discharged the nineteenth day after oper- 
ation. Communication with the patient three 
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years later revealed that she was getting along 
nicely, having no symptoms except occasional 
nausea. 

Case x. A man, aged 62, was admitted to 
the hospital, May 15, 1934, complaining of 
persistent vomiting and diarrhea. Gastro- 
enterostomy had been performed elsewhere four 
years ago for ulcer. Symptoms were relieved 
until about six weeks prior to admission, when 
a severe watery diarrhea developed rather 
suddenly and became progressively worse. 
Vomiting had been present for two weeks and 
was of feculent nature just before entry. A 
weight loss of 41 pounds was reported. 

Examination revealed an elderly man in poor 
general condition and quite emaciated. There 
were no significant abdominal findings. Hemo- 
globin was 83 per cent; white blood count 
21,600. Roentgen ray examination of the upper 
gastrointestinal tract showed a normally func- 
tioning gastroenterostomy with no evidence of 
marginal ulcer. Barium enema revealed a 
fistulous opening between the small bowel and 
the proximal transverse colon. 

Operation was done May 25, 1934 following 
several days hydration and general supportive 
treatment. On opening the abdomen, extensive 
adhesions were encountered and severed. A 
fistula was found between the mid-point of 
the transverse colon and the jejunum at a 
point about 18 cm. distal to the gastroenteros- 
tomy stoma. The opening was 3 cm. in diameter 
and there was little reaction around it. The 
fistulous tract was isolated, clamped and 
excised. The openings in the jejunum and 
transverse colon were closed transversely. 

The patient had a fairly stormy post-opera- 
tive course which was complicated by a mental 
upset and a wound infection, both of which 
cleared up. He was discharged home on the 
thirty-third day following operation. A letter 
from the patient’s home physician on December 
22, 1937 revealed that he had been practically 
asymptomatic ever since operation, but had 
had vague epigastric pain for the last four 
weeks. He had been on a #4 Mills diet ever since 
operation. 

Casexi. The patient, a man, aged 36, came 
to the hospital November 11, 1935, com- 
plaining of diarrhea and vomiting. Thirteen 
years before admission he had had a perforated 
peptic ulcer closed elsewhere, at which time a 
gastroenterostomy was also done. A year later, 
he developed a jejunal ulcer, proved by x-ray. 
This was treated fairly satisfactorily for four 
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years by dietary methods. For three years prior 
to admission he had had intermittent watery 
diarrhea which became progressively worse. 
Vomiting had occurred irregularly for three 
months and had recently been of feculent char- 
acter. The weight loss was 32 pounds. 

Physical examination revealed nothing sig- 
nificant except emaciation. Hemoglobin was 
86 per cent. Roentgen ray examination showed 
a freely functioning gastroenterostomy and a 
fistulous connection between the jejunum and 
transverse colon to the left of the midline. 

Operation was performed November 11, 
1935. There was a definite fistula between the 
jejunum and the transverse colon, located 
about 3 cm. distal to the gastroenterostomy. 
The fistula was about 3 cm. in diameter. This 
was isolated, clamped, cut and the opening 
in the colon closed. The gastroenterostomy was 
disconnected, but no evidence of jejuna! ulcer 
could be found. The opening in the stomach 
was closed. The jejunal openings were both 
closed transversely and omentum drawn over 
them. Post-operative course was without event 
and the patient was discharged on the thir- 
teenth day following operation. 

The follow-up on December 13, 1937 revealed 
that he had been asymptomatic ever since 
operation. He had had a gain in weight of 65 
pounds and was working daily in a machine 
shop. 

Case xu. A man, aged 72, was admitted 
to the hospital November 4, 1935 complaining 
of abdominal pain, slight weight loss and 
alternating constipation and diarrhea. The 
diarrhea was not severe. Operation for peptic 
ulcer had been done some years previously, 
exact date unknown. He had been relieved 
until two years before entry, when the above 
symptoms developed. 

Examination revealed an elderly man in an 
undernourished condition. There was an upper 
midline scar and a questionable mass in the 
left lower quadrant. Roentgen ray examination 
demonstrated a gastrojejunocolic fistula at 
about the mid-portion of the transverse colon. 

Because of the patient’s age, it was decided 
to treat him conservatively. He was discharged 
on a high caloric diet, avoiding food which gave 
him particular distress. Death occurred at his 
home about nineteen months later, following a 
downhill course. 

Case xu. Aman, aged 40, was admitted to 
the hospital January 5, 1937, complaining of 
watery diarrhea of two years’ duration. Fifteen 
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years before entry, he had developed typical 
symptoms of peptic ulcer, and seven years 
later, following a period of persistent vomiting, 
gastroenterostomy was performed elsewhere for 
pyloric obstruction. He was relieved for about 
six years, when the diarrhea developed. He lost 
about 30 pounds in weight but gained con- 
siderably during a period of three months prior 
to entry. 

Examination revealed a fairly well nourished 
adult male. Abdominal findings were not 
contributory. Roentgen ray examination dem- 
onstrated a definite communication between 
the stomach and transverse colon at the gastro- 
enterostomy stoma. The duodenal bulb was 
deformed by scar. 

Operation was done January II, 1937. 
There was scarring from the old duodenal 
ulcer. The stomach was freed from its connec- 
tion with the jeyunum and the site of anasto- 
mosis was then cut away. The opening in the 
jeyunum was then closed transversely. 

The patient’s course following operation was 
without significant event and he was discharged 
on the eighteenth post-operative day. He 
returned four months later with symptoms of 
reactivated duodenal ulcer. He was relieved 
temporarily after two weeks treatment with a 
Sippy diet. Since then he has had intermittent 
ulcer symptoms. 

Case xiv. A man, aged 52, was admitted 
to the hospital January 25, 1937, complaining 
of diarrhea. He had had a known duodenal 
ulcer for fifteen years, which was treated 
elsewhere by gastroenterostomy eleven years 
prior to admission, with relief for eighteen 
months. Two years following operation he 
developed a persistent diarrhea, the cause of 
which was subsequently found to be a gastro- 
jejunocolic fistula. This was also operated 
elsewhere with complete relief of symptoms 
for nine years, when the diarrhea again 
appeared. 

Physical examination at the time of admis- 
sion was not significant. The patient was 
slender, well developed and in fair general 
condition. 

Roentgenologic examination revealed a slowly 
functioning gastroenterostomy. A definite fistu- 
lous connection was demonstrated between the 
small bowel at the site of anastomosis and 
the transverse colon, distal portion. 

Operation was done January 27, 1937. The 
transverse colon was found to be closely 
adherent to the jejunum immediately beneath 
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the gastroenterostomy stoma, which was 
patent. A fistula about 1 cm. in diameter con- 
nected the jejunum and colon. There was still 
slight scarring from the old duodenal ulcer. 
The gastroenterostomy was disconnected and 
the jejunum separated from the colon, the latter 
being closed transversely. The openings in the 
stomach and jejunum were then closed and a 
Finney pyloroplasty done. 

Post-operative distention was treated with 
continuous gastric suction for three days. The 
development of a wound infection delayed 
recovery. However, he was discharged on 
the twenty-sixth post-operative day in good 
condition. 

The patient returned to the hospital on April 
7, 1937 because of severe cardiospasm which 
was relieved without event by esophagoscopy. 
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Rupture of the diaphragm is uncommon. It may be produced by a sud- 
den increase in abdominal pressure as the result of crushes or muscular ; 
efforts in vomiting or parturition. It is usually on the left side, and cases : 
have occurred where the rupture has been produced by an esophageal ; 
. 2 
bougie. 
From—*“ The Science and Practice of Surgery”’ by W. H. C. Romains and 
Philip H. Mitchiner, 6th Ed. (Churchill). ; 
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PRIMARY CARCINOMA OF THE DUOQDENUM* 
WITH A REPORT OF ELEVEN CASES 


Crype I. ALLEN, M.D. 
Surgeon-in-Charge, Division of General Surgery, Henry Ford Hospital 


DETROIT, MICHIGAN 


HE rarity of carcinoma of the duo- 

denum has been repeatedly empha- 

sized. While it is not common, the 
fact that eleven cases were diagnosed in 
this clinic in the last ten years and that 
similar experiences have been reported in 
other clinics, should remove it from the list 
of diseases thought hardly to exist and 
place it among those for which some more 
generally accepted attempt should be made 
at a diagnosis and cure. 

It has been reported by Eger! and con- 
firmed by others, that carcinoma of the 
duodenum is found in approximately 0.03 
per cent of a large series of autopsies. 
During the time of appearance of our 
eleven cases, 154,613 patients were seen. 
This means that one case occurred for 
approximately each 14,000 admissions to 
the clinic. 

The accepted rarity of the condition has 
resulted in too little attempt being made at 
diagnosis and perhaps, as suggested by 
Eger, in a lack of decision on the part of the 
operator when the condition is unexpect- 
edly encountered. 

These tumors may occur in any portion 
of the duodenum, but are much more 
prevalent in the region of the papilla of 
Vater. 

If we may consider these eleven cases as 
representative, a careful analysis of them 
should give an accurate picture of the con- 
dition. The first six cases have previously 
been reported by Mateer and Hartman.? 


CASE REPORTS 


Case 1. S.R., a male, 44 years of age, was 
admitted to hospital May 26, 1930. He com- 
plained of: weakness for five months; jaundice 
and pain in right upper quadrant for four 


months; and the loss of 27 pounds in five 
months. 

Physical examination showed moderate jaun- 
dice; evidence of loss of weight; the liver 
enlarged three fingerbreadths below the costal 
margin. X-rays of the stomach and duodenum 
were negative, but the stool was positive for 
occult blood. 

The pre-operative diagnosis was acute ex- 
acerbation of chronic cholecystitis, probably 
with stones. 

Course. After a period of preparation, 
operation was done on June 26, 1930, and a 
large distended gall-bladder was found. Because 
of the patient’s poor condition a cholecys- 
tostomy only was performed, with a second 
operation seven weeks later when the patient’s 
general condition had improved. The gall- 
bladder was removed and the common bile 
duct was found to be greatly enlarged. A mass, 
believed carcinomatous, was found, in what 
was thought to be the head of the pancreas, 
surrounding the terminal portion of the 
common bile duct. The common bile duct 
was drained. The patient died ten days after 
operation. 

Post-Mortem Examination. At the autopsy 
the following features were observed: (1) a 
mixed squamous cell and adenocarcinoma of 
the ampulla of Vater and the duodenum; (2) 
metastatic carcinoma in the regional lymph 
glands, liver and pancreas; (3) obstruction 
of the pancreatic and common bile duct. 

The tumor of the ampulla was a friable 
mass which extended through the papilla 
onto the surface of the duodenum as a flat 
granular tumor 2 cm. in diameter. 

Comment. This condition was thought at 
operation to be primarily a carcinoma of the 
pancreas, but the diagnosis was proved by 
autopsy to be a mistaken one. The inoper- 
ability was demonstrated. 

Case u. M. B., a female 62 years of age, 
was admitted to hospital July 17, 1930, with 
complaints of jaundice and pain in the right 
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upper quadrant and epigastrium of three 
months’ duration; weight loss of 25 pounds 
in three months, associated with anorexia and 
occasional vomiting. 

On examination, the patient was _ thin, 
emaciated, jaundiced and weak. The liver 
was palpable four fingerbreadths below the 
right costal margin. Rectal examination 
revealed a palpable mass which was diagnosed 
as an adenocarcinoma, type 1, following 
biopsy. X-rays of the stomach and duodenal 
cap were negative. 

Course. It was considered that the enlarge- 
ment of the liver and biliary obstruction were 
due to a metastatic carcinoma from the rectum 
and that the condition was inoperable. The 
patient was, therefore, discharged from the 
hospital. She was readmitted one month 
later in extremis, and died the following 
day. 

Post-mortem examination showed: (1) adeno- 
carcinoma of the papilla of Vater with obstruc- 
tion of both pancreatic and bile ducts; (2) 
metastatic carcinoma of the mesenteric and 
retroperitoneal lymph glands; (3) metastatic 
carcinoma of the liver and lungs; (4) papillary 
adenocarcinoma of the rectum. 

Comment. This patient’s condition was 
considered inoperable and this was proved 
to be true at autopsy. The presence of an 
adenocarcinoma of the rectum, coincidental 
with the carcinoma of the papilla complicated 
the diagnosis. 

Case m1. E. H., a female of 63, was 
admitted to hospital December 13, 1930, 
complaining of loss of 80 pounds in four or 
five months; anorexia, nausea and vomiting 
for seventeen days; pain in the lower quadrants 
of abdomen. 

Examination of the patient showed a 
moderate jaundice. She was obviously in 
extremis, had generalized abdominal tender- 
ness, and showed obvious loss of weight. Her 
white blood count was 24,500. The diagnosis 
made was probable generalized carcinomatosis 
with acute generalized peritonitis. 

Course. The patient’s condition permitted 
neither further studies nor operation and she 
died the day following admission. 

Post-Mortem Examination. Autopsy 
showed: (1) acute generalized peritonitis sec- 
ondary to rupture of gall-bladder; (2) chronic 
cholecystitis and cholelithiasis; (3) chronic 
interstitial pancreatitis; (4) adenocarcinoma 
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of the papilla of Vater. No metastatic tumor 
was found. 

Comment. No more definite diagnosis could 
be made in the case of this patient than 
generalized peritonitis, since her poor condition 
did not permit any type of operation. The 
carcinoma of the duodenum was simply an 
interesting autopsy finding. 

Case tv. G. M., female, 52 years of age, 
was admitted to hospital December 29, 1930. 
Two and a half years previously she had had 
a cholecystectomy elsewhere because of what 
was diagnosed as gall-bladder colic accom- 
panied by jaundice and a loss of 110 pounds. 
A little over a year later a second operation 
was done elsewhere, and a mass in the terminal 
portion of the common bile duct was found. 
This was removed and the bile duct was 
anastomosed to the duodenum. On admission 
she complained of tightness of the epigastrium 
which had been present for five months; 
anorexia of three months’ duration, vomiting 
which had been present for a few weeks; loss 
of 10 pounds in the preceding thirty days. 
She had upper abdominal discomfort with the 
vomiting but had noted no jaundice. 

A firm mass could. be felt in the right 
upper quadrant of the abdomen extending 
down to the level of the umbilicus. There 
was obvious weight loss. X-ray examination 
of the stomach showed a slight irregularity 
in the antrum and the duodenal cap did 
not fill well. Fluoroscopically and on all the 
films there was also noted a narrowing of the 
duodenum. There was persistent occult blood 
in the stool. 

A diagnosis of probable carcinoma of the 
duodenum in an inoperable stage was made. 
This was based on the history, clinical findings, 
the x-ray defect in the duodenum and per- 
sistent blood in the stool. 

Course. The patient left the hospital and 
returned three months later because of vomit- 
ing, blood in the stool, and jaundice. She 
gradually failed and died two months later. 

At post-mortem examination the following 
were noted: (1) primary adenocarcinoma of 
the papilla of Vater; (2) regional, mesenteric 
and retroperitoneal metastatic adenocarcinoma; 
(3) hemorrhage into the intestinal tract from 
the tumor; (4) multiple abscesses of the liver. 

Comment. A diagnosis of probable car- 
cinoma of the duodenum in an inoperable 
stage was made. Five months later this 
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patient died and autopsy revealed an inoperable 
condition. It is of some interest to speculate 
as to when during this patient’s more than 
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X-ray examination showed the stomach to be 
negative, but there was stasis in the second 
portion of the duodenum with dilatation proxt- 


Fic. 1. Case x1, x-ray showing filling defect in duodenum. 


two and one half year illness the carcinoma 
developed. 

Case v. H.S., a male 71 years of age, was 
admitted to the hospital July 24, 1931. He 
had been operated on elsewhere three months 
previously because of gallstones, cholecys- 
tostomy being done. Previous to that for 
three or four years he had had dull right upper 
quadrant discomfort. Since his operation his 
discomfort persisted. He had black tarry 
stools at times; weakness; anorexia and weight 
loss. 

Upon examination there was evidence of 
weight loss. A large palpable mass in the right 


upper quadrant lay directly beneath the scar of 


the previous operation. There was rather 
marked anemia, the hemoglobin being 41 per 
cent. There was occult blood in the stools. 


mal to this; there was still retention of barium 
in the stomach after six hours. Carcinoma of 
gall-bladder was diagnosed. 

Course. At operation a large mass, involving 
the duodenum and gall-bladder and considered 
to be in an inoperable stage, was found. There 
were nodules in the liver. A portion of one of 
these was removed and found to be metastatic 
carcinoma. The patient died four days following 
the operation. 

Post-Mortem Examination. The findings were: 
(1) adenocarcinoma of the duodenum 13 cm. 
below the pylorus and 4 cm. below the papilla of 
Vater, a large crater-like ulcer 6 cm. in diameter 
extending directly into the head of the pan- 
creas; (2) metastatic carcinoma of the pancreas, 
regional and retroperitoneal lymph glands, the 
liver and both lungs. 
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Comment. A completely inoperable condi- 
tion was found at operation. Here especially, 
the persistence of tarry stools following the 
drainage of the gall-bladder should have been 
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whitish nodules in the liver. Biopsy from the 
liver revealed the presence of metastatic carci- 
noma. The condition was inoperable. The 
patient died on the ninth post-operative day. 


Fic. 2. Case x1, showing the unopened portion of the duodenum which was 
removed. 


the clue to the discovery that the trouble had 
not been corrected. The diagnosis of carcinoma 
of the duodenum should have been made 
rather than a diagnosis of carcinoma of the 
gall-bladder. 

Case vi. W. A., male age 64 years, was 
admitted to hospital November 24, 1931. He 
had had epigastric pain at intervals of a few 
months for one and a half years. This had been 
more persistent during the preceding two 
months. Recently nausea without vomiting 
began to accompany the discomfort. There had 
been a loss of 8 pounds in three weeks. 

Examination. Revealed slight jaundice; 
hemoglobin of 80 per cent; stools positive for 
occult blood; liver edge palpable three finger- 
breadths below the right costal margin. X-ray 
of the stomach and duodenal cap was negative. 
The pre-operative diagnosis was biliary ob- 
struction probably due to a carcinoma of the 
ampulla. 

Course. Operation was done on December 9, 
1931. A hard firm mass was found in the region 
of the terminal portion of the common bile duct 
and the head of the pancreas, with greatly 
enlarged lymph glands about the cystic and 
common duct. There were multiple hard 


Post-Mortem Examination. In the first por- 
tion of the duodenum, 6 cm. below the pylorus 
and 2.5 cm. above the papilla of Vater, was a 
circular ulcerated excavation in the wall which 
extended into the head of the pancreas. In the 
base of this an eroded blood vessel was found. 
This was diagnosed as adnocarcinoma. There 
was also metastatic carcinoma of the liver, 
pancreas and regional lymph glands. 

Comment. An inoperable condition was 
found following the making of an essentially 
accurate diagnosis. In those cases with the 
tumor located as in this case, in the first portion 
of the duodenum, the best chance for removal 
exists. An early diagnosis before metastases 
have occurred is imperative. 

Casevu. M.S., female aged 36 years, was 
admitted to the hospital August 2, 1927. During 
the preceding year she had two attacks of right 
upper quadrant discomfort with associated 
jaundice. The second attack began six months 
before her admission and persisted until admis- 
sion. She had had frequent nausea and vomiting 
during the preceding six months. There was a 
weight loss of 30 pounds during the year. 

Examination revealed loss of weight, moder- 
ate visible jaundice, non-filling gall-bladder on 
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cholecystograms. The stools were positive for 
occult blood. Chronic cholecystitis with stone in 
the common duct and partial intestinal obstruc- 
tion of undetermined cause were diagnosed. 
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75 per cent. No B bile was obtained on trans- 
duodenal biliary drainage. X-ray of the stomach 
and duodenal cap was negative; x-ray of the 
second portion of the duodenum showed some 
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Fic. 3. Case x1, showing the opened specimen with the tumor 
in profile. 


Course. The patient continued to vomit. 
After a period of preparation she was operated 
on (8/13/27). A large mass was found in the 
transverse colon which seemed to ascend from 
the mesentery into the wall. The condition was 
considered inoperable, but a palliative ileos- 
tomy was done. The patient died on the eighth 
post-operative day. 

Post-Mortem Examination. Autopsy showed: 
(1) adenocarcinoma of the papilla of Vater with 
bile duct obstruction; (2) metastatic carcinoma 
of the transverse colon and ileocolic lymph 
glands. 

Comment. The partial obstruction of the 
large intestine, as a result of the metastatic 
tumor, confused this picture. The condition had 
reached an inoperable stage. 

Case vi. F. M., a male of 53 years, was 
admitted to the hospital February 24, 1933. He 
had had jaundice of four weeks’ duration, pain 
in the upper abdomen intermittently for two 
months. There was a loss of 35 pounds in three 
months. Other complaints were anorexia, 
nausea and vomiting intermittently for six to 
eight weeks. 

Examination showed obvious weight loss 
and moderate jaundice. The hemoglobin was 


irregularity. The stools were positive for occult 
blood. The pre-operative diagnosis was obstruc- 
tive jaundice, probably due to cholelithiasis. A 
diagnosis of carcinoma of the duodenum or head 
of the pancreas was considered. 

Course. The patient was operated on on 
March 3, 1933. Gallstones were found in an 
enlarged gall-bladder, which was removed. 
Palpation of the terminal portion of the com- 
mon bile duct revealed what was thought to be 
induration in the head of the pancreas. A piece 
of tissue was removed for microscopic examina- 
tion and this revealed a normal pancreas. 

The patient did satisfactorily for a few days, 
but died on the seventh post-operative day 
following a massive intestinal hemorrhage. 

Post-mortem examination revealed: (1) adeno- 
carcinoma (type 2) of the duodenum at the 
papilla of Vater with obstruction of the 
common bile duct; (2) also a hemorrhagic 
pancreatitis. 

Comment. The pre-operative examination 
of this patient resulted in a secondary diagnosis 
of possible carcinoma of the duodenum. This 
was based upon the irregularity of the second 
portion of the duodenum in the x-ray examina- 
tion, the occult blood in the stool and the 
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obstructive jaundice. At operation this was 
borne in mind and palpation failed to reveal 
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condition had reached an inoperable stage and 
a palliative gastroenterostomy was done. This 


presence of the tumor except for the finding of patient was discharged on June 29, 1933. She 


Fic. 4. Case x1, showing the opened specimen with a probe passed 
through the papilla at the upper border of the tumor. 


induration in the head of the pancreas. The 
correct diagnosis could have been arrived at by 
transduodenal examination of the region of the 
papilla. 

Case 1x. A. D., a female of 71, was ad- 
mitted to the hospital May 26, 1933. Her com- 
plaints were upper abdominal pain and distress 
for the past year, which had become worse for 
the preceding two months; weakness; anorexia 
and occasional nausea for two months; induced 
vomiting for two months. 

There was a greatly enlarged stomach with 
almost 100 per cent retention at the end of six 
hours. The duodenum was not visualized. The 
stool was positive for occult blood. The pre- 
operative diagnosis was a probable carcinoma 
of the pylorus with obstruction. 

Course. The patient was operated on June 
1, 1933. An infiltrating growth involving the 
wall of the duodenum and obstructing it was 
found at a point 3 cm. below the pylorus. A 
biopsy from a nodule in the liver was diagnosed 
as a metastatic adenocarcinoma, type 2. The 


died at her home on February 18, 1934, approxi- 
mately eight and one-half months after her 
operation. 

Comment. Metastases were present in the 
liver and the condition therefore was inoperable 
except for the palliative gastroenterostomy. 
The non-visualization of the duodenum might 
have suggested the correct diagnosis. The 
closeness of the tumor to the pylorus resulted in 
perhaps excusable error. 

Case x. E. H., male, aged 37 years, was 
admitted to the hospital December 4, 1935. He 
complained of discomfort in the right upper 
abdomen present intermittently for six months, 
accompanied by heart burn; loss of 20 pounds in 
six months, accompanied by increasing weak- 
ness; jaundice of three weeks’ duration; inter- 
mittent diarrhea for the preceding two weeks. 

There was obvious weight loss, moderate 
visible jaundice. Stool examination revealed the 
presence of occult blood. X-ray examination 
revealed narrowing and irregularity in the third 
portion of the duodenum. No B bile was 


‘ 
4 
} j 
| 
2 


New Series Vor. XL, No. 1 


obtained on transduodenal biliary drainage. 
Hemoglobin was 66 per cent. Possible carci- 
noma of the duodenum, was diagnosed, based 
on the x-ray findings, the presence of occult 
blood in the stool, the history, the biliary drain- 
age findings and jaundice studies. 

Course. Following a period of preparation, 
the patient was operated on December 16, 1935. 
The gall-bladder and common bile duct were 
found to be greatly enlarged. A large tumor 
mass involving the duodenum and extending 
from the region of the papilla down to the junc- 
tion of the second and third portions was 
palpated. The growth did not completely sur- 
round the duodenum but nevertheless caused 
marked obstruction. There were multiple 
nodules in the pancreas. 

The duodenum was opened for about one and 
one-half inches to allow visual examination. A 
large tumor mass involving the posterior wall of 
the duodenum in the region of the papilla and 
extending downward from it could be seen and 
felt. A small portion of the tumor was taken for 
microscopic examination and was diagnosed as 
adenocarcinoma, type 2. A cholecystenteros- 
tomy was done, it being considered that the 
condition was inoperable and that probably a 
gastroenterostomy would be needed later. How- 
ever, the patient died on the fifteenth post- 
operative day as a result of pneumonia: 

Comment. A correct pre-operative diagnosis 
was made, but the condition was deemed 
inoperable on exploration of the abdomen. The 
diagnosis was definitely made by transduodenal 
exploration and biopsy. This is probably the 
only way that a correct diagnosis may be 
arrived at at operation. 

Case x1. L. P., male, aged 47 years, was 
admitted to the hospital August 13, 1937. He 
had had stomach trouble for one year, with a 
weight loss of 22 pounds. Right upper quadrant 
pain had been present for 3 days. During the 
preceding year he had several attacks of 
diarrhea with light colored stools, abdominal 
distress and generalized weakness. 

Examination showed muscle spasm in the 
right upper quadrant of abdomen, liver dulness 
4 cm. below the right costal margin. The hemo- 
globin was 70 per cent. The temperature was 
normal. The stools were positive for occult 
blood, and the icterus index was 9. X-ray 
examination of the stomach and duodenal cap 
was normal; the gall-bladder showed non-filling 
on cholecystograms. A pre-operative diagnosis 
of chronic cholecystitis was made. 
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Course. Cholecystectomy was done on Au- 
gust 31, 1937, operation having been postponed 
because of the development of fever and tender- 
ness in the region of the right kidney. The gall- 
bladder was found to be distended, the walls 
moderately thickened. No stones were present. 
It should be noted that the stomach and duo- 
denum were palpated for the presence of ulcer 
and none was found. Except for an unusual 
amount of post-operative vomiting for a period 
of ten days, convalescence was uneventful. The 
patient was discharged from the hospital 
September 18, 1937. 

Following this he continued to vomit at 
intervals of a few days and on October 22, 1937, 
there was visible gastric peristalsis. At this time 
he gave a history of having recently vomited 
food that he had eaten the day before, that he 
had lost an additional 12 pounds, and that he 
continued to have colicky abdominal pain. 
He was again admitted to the hospital on 
October 25, 1937. On admission 2600 c.c. of 
fluid and food were aspirated from the stomach. 
X-ray examination on the day following admis- 
sion revealed a large hypotonic type of stomach. 
The duodenal cap was large and well filled, but 
there appeared to be an obstruction in the 
second or third portion of the duodenum result- 
ing in 100 per cent retention of barium. Because 
of these findings a diagnosis of probable malig- 
nancy of the duodenum was made. Following a 
period of preparation a second operation was 
done on October 28, 1937. Because of the above 
findings the duodenum was mobilized to permit 
adequate palpation and when this was done a 
tumor mass could be palpated in the duodenum 
below the level of the papilla and entirely 
separate from the pancreas. A radical resection 
was done by Dr. R. D. McClure. It was at first 
felt that the tumor was well below the point of 
entrance of the common bile duct, but it was 
eventually determined that it was so close that 
resection of the duct was necessary. This was 
therefore done. The duodenum was cut across 
about 3 cm. above and below the tumor mass, 
11 cm. of the duodenum being removed. It is of 
interest to note, in the light of subsequent 
events, that a careful search was made for the 
pancreatic duct but it could not be visualized 
nor could it be found on the specimen which was 
removed. The stumps of the duodenum were 
inverted and held in place by mattress sutures 
of fine silk. A choledochgastrostomy and poste- 
rior gastroenterostomy were done. A stab wound 
was made in the right flank and a cigarette 
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drain was brought out through this from the 
region of the resection. 

The patient’s post-operative course was 
unusually smooth for so involved a procedure. 
On the day following the operation, however, 
there began to be a rather profuse drainage 
through the wound in the flank. This was col- 
lected by inserting a tube in the wound, the 
amount averaging from 500 to 600 c.c. daily. It 
contained trypsin and lipase and obviously was 
almost pure pancreatic secretion. During the 
subsequent period an attempt was made to 
reintroduce this pancreatic secretion along with 
his food, but this was only partially successful. 
The patient refused the food which contained 
the seeretion after a period of about two weeks. 
During this time he was also given pancreatin. 

On two occasions total fat determinations 
were made of twenty-four-hour stool speci- 
mens, in each instance with the patient on a 
diet calculated to contain 100 Gm. of fat. 
One determination revealed 0.29 Gm. and the 
other 2.4 Gm. of fat residual in the stool. 

The patient’s appetite remained very poor 
and, because he seemed to be gradually failing 
and the drainage from the pancreatic fistula 
remained at a high level, he was again operated 
on by Dr. McClure on December 15, 1937. 
It had been originally thought that an attempt 
would be made to transplant the pancreatic 
fistula. He was doing so poorly, however, 
that it was decided that something must be 
done before the fistulous walls were sufficiently 
strong to permit transplantation. In view of 
Dr. Whipple’s* reported success with ligation 
of the pancreatic duct it was felt that it might 
be possible to find this and ligate it even though 
attempts to find it before had been unsuccess- 
ful. At operation the head of the pancreas 
could easily be brought into view but the duct 
was not seen. Scattered over the surface of the 
transverse colon and of the adjacent mesentery 
were flat, whitish growths of tumor tissue, 
one of which was removed from the mesentery 
and reported as being composed of the same 
type of cell as the original duodenal tumor. 
These implantations were almost innumerable 
but no evidence of other metastatic tumor 
was found. Failing to visualize the pancreatic 
duct a double ligature of heavy silk was 
placed around the head of the pancreas with 
an aneurysm needle about 1!4 inches from 
its right sided termination. This was _ tied 
snugly. There resulted an almost complete 
cessation of drainage from the fistula for the 
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first day following operation, and after this 
there remained a marked diminution of drain- 
age, it being only about 200 c.c. daily. He 
was discharged from the hospital on December 
23, 1937, and has since been followed at his 
home. The amount of drainage gradually 
decreased to a few cubic centimeters daily. 

Pathologic examination of the tumor re- 
moved resulted in a diagnosis of medullary 
carcinoma. On opening the resected portion 
of the duodenum, there was found a hard area 
in the wall just below the papilla, about 
3 cm. in diameter, raised from the surrounding 
mucosal surface. The surface of this tumor 
mass was superficially ulcerated in part and 
covered with typical mucosa in the remaining 
area. Sections through the tumor showed 
involvement of the entire duodenal wall to 
the serosal coat. The tumor was composed of a 
delicate reticulum, between the strands of 
which tumor cells of widely varied size and 
shape and staining characteristics were lying. 
Only occasional mitotic figures were seen. 
There was apparently no attempt at glandular 
formation and the cells appeared to be growing 
in single irregular columns. Sections were 
stained with silver and trichrome stain and 
none of the tumor cells showed any argentifline 
characteristics. 

Comment. The first diagnosis of chronic 
cholecystitis seemed reasonably well justified 
by the findings on physical examination, the 
history and the non-filling gall-bladder on 
the cholecystograms. The presence of the 
occult blood in the stool was, of course, not the 
result of the chronic cholecystitis. The very 
fact that this patient’s duodenum was carefully 
palpated and the tumor not found at the first 
operation is illustrative of the difficulty of 
diagnosis. The second x-rays, taken when the 
obstruction was more severe, clearly showed 
the duodenal defect and assisted in accurate 
diagnosis. The unusual type of cellular struc- 
ture of this tumor is of considerable interest. 


COMMENT ON THE ELEVEN PATIENTS 


These patients represent an age distribu- 
tion from the fourth to the eighth decades. 
The sex distribution is of no significance, 
there being six males and five females in 
the group. 

The tumors were located as follows: 
Suprapapillary area, two cases; papillary 
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area, seven cases; and infrapapillary area, 
two cases. The predominance of tumors in 
the region of the papilla is in accordance 
with the findings of others. 

Symptoms. All patients complained of 
abdominal pain which varied from mild 
distress to severe colic, and in almost every 
instance there were additional complaints 
of anorexia, weight loss, nausea, vomiting, 
and, in seven instances, jaundice. Obvi- 
ously these complaints would lead to no 
more definite conclusion than that the 
patient probably suffered from a disease of 
the gastrointestinal tract, and in some in- 
stances of biliary obstruction. 

Examination. The examinations of these 
patients almost uniformly revealed evi- 
dence of weight loss. One patient was obese. 
There was a palpable mass in the right up- 
per abdomen in two instances. The stools 
were positive for the presence of accult 
blood in the ten instances in which this 
examination was done. Seven of the pa- 
tients were jaundiced. In all instances x-ray 
examinations of the stomach were negative 
and in four instances only were duodenal 
defects noted. Some of these patients had a 
fairly marked secondary anemia and with 
others it was only moderate. 

Diagnoses. The pre-operative or ante- 
mortem diagnoses arrived at were as fol- 
lows: (1) carcinoma of duodenum, 2 cases; 
(2) carcinoma of ampulla or head of pan- 
creas; (3) carcinoma of gall-bladder; (4) 
generalized peritonitis and carcinomatosis; 
(5) metastatic carcinoma of liver from 
carcinoma of rectum, the latter condition 
being proved; (6) gall-bladder disease with 
obstructing stones, three cases; carcinoma 
of duodenum was considered in one case; 
(7) chronic cholecystitis; (8) carcinoma of 
pylorus with obstruction. 

A study of our own and of reported cases 
leads one to the conclusion that a pre- 
operative or ante-mortem diagnosis may be 
arrived at in most instances by the exclu- 
sion method only. A filling defect on the 
x-ray film of the duodenum should be of the 
greatest help, but often is not visualized. 
Perhaps more careful attention to the 
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duodenal area and more frequent films 
would result in more positive diagnoses as 
suggested by Startz.° Herman and Von 
Glahn® have pointed out that the finding 
of an approximately normal gastric acidity 
in a patient who might otherwise be 
thought to have carcinoma of the stomach 
should make one very suspicious of the 
presence of carcinoma of the duodenum. 
This fact may be of considerable value in 
differentiating the two conditions when the 
X-ray examinations are inconclusive. 

In those instances where the tumor re- 
sults in biliary obstruction, the differential 
diagnosis between duodenal tumor, tumor 
of the pancreas and common duct stone is 
difficult. All three conditions may produce 
jaundice, pain, anorexia, nausea, vomiting 
and weight loss. Pain is much less common 
with the pancreatic tumors. Deformities of 
the duodenum on the x-ray film, of course, 
favor a diagnosis of tumor of the duodenum. 
The presence of occult blood in the stool 
would greatly favor the diagnosis of in- 
testinal tumors and is probably the most 
valuable sign of all. The diagnosis and the 
differential diagnosis of infrapapillary duo- 
denal tumors from those lower in the 
intestinal tract, can be made to a certain 
extent from the clinical picture, but the 
most reliable aid will be the x-ray filling 
defects. 

Operations. Of the eleven cases, three 
were rightly considered inoperable. The 
remaining eight were operated upon. In 
two the tumor was not found at operation, 
cholecystectomies being performed. In five 
cases the masses involving the duodenum 
and adjacent structures were palpated, but 
the condition was considered inoperable 
because of metastasis to the liver in four 
cases and to the pancreas in one. 

Only three palliative operations were 
performed, an ileostomy in Case vil, a 
gastroenterostomy in Case Ix and a chole- 
cystenterostomy in Case x. 

Only one radical operation was done, 
that of Case x1, in which a resection of a 
portion of the duodenum with transplanta- 
tion of the common duct into the stomach 


| 


98 American Journal of Surgery 


and a posterior gastroenterostomy were 
carried out. 

Treatment. It is obvious that a large 
number of these patients were seen only 
after the disease had reached an inoperable 
stage. In such cases palliative measures for 
the relief of biliary or intestinal obstruction 
will sometimes give some measure of com- 
fort for the remaining weeks or months of 
life. 

The problems that must be solved in a 
successful resection of a tumor of the 
duodenum are numerous and difficult. 
They will vary somewhat with the location. 
It seems obvious, however, that they are 
most difficult for tumors in the papillary 
area. This, of course, is the location of a 
large percentage of duodenal tumors. The 
pancreas, pancreatic duct or ducts and the 
common bile duct must be dealt with. 
Biliary drainage must be provided for by 
an anastomosis of either the common bile 
duct or gall-bladder to the stomach or 
intestine. Provision must be made for 
emptying of the stomach in those cases 
where intestinal continuity is 
interrupted. 

In the relatively recent literature there 
have appeared papers by advocates of two 
types of operation for tumors in the 
papillary area. One method is that advo- 
cated by Hunt and Budd,‘ in which a one 
stage operation with transduodenal resec- 
tion of peri-ampullary tumors with re- 
implantation of the biliary and pancreatic 
ducts was advised. Whipple,* after unsatis- 
factory experience with one stage opera- 
tion, has worked out a procedure, the 
salient points of which are: 

1. No attempt at a re-establishment of 
the continuity of the duodenum following 
the resection. 

2. A two stage operation which includes 
a posterior gastroenterostomy, section and 
ligation of the common bile duct and a 
cholecystgastrostomy in the first stage. 
The second stage, which is carried out three 
or four weeks later, includes a ligation 
of the pancreaticoduodenal and gastro- 
duodenal arteries and a resection of the 
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involved portion of the duodenum together 
with a v-shaped excision of a portion of 
the head of the pancreas. The pancreatic 
duct or ducts are ligated. 

It would seem that the two stage opera- 
tion has many things in its favor, the most 
important of which is that it makes possible 
improvement of the patient’s condition 
by the relief of biliary and _ intestinal 
obstruction at the first stage. The radical 
departure is the deliberate ligation of the 
pancreatic duct. While it is difficult to 
consider lightly the alteration of so vital 
a physiologic process as the secretion of 
pancreatic juice, Whipple’s* experience 
with two patients on whom this operation 
was done would seem to justify it. He has 
shown that even with the loss of drainage 
of pancreatic secretion into the intestinal 
tract, fat metabolism is diminished by only 
about 10 to 15 per cent. Even in those 
instances where the gall-bladder is found 
unsuitable for anastomosis, the transplan- 
tation of the common bile duct would be 
considerably simplified. 

The relationship of ulcer to carcinoma 
of the duodenum remains uncertain. Arisz’ 
has reported two cases of carcinoma which 
apparently arose on the basis of ulcer. 
Jefferson® reported another case and col- 
lected thirty additional ones. Startz*® has 
written on the relationship of ulcer and 
carcinoma and so has Hinton.’ 

While one must readily admit the 
possible relationship in those instances 
where an ulcer has been known to exist 
for a considerable period before the prob- 
able occurrence of carcinoma, the fact 
remains that an extremely small percentage 
of ulcers becomes carcinomatous. It can be 
said safely that ulcer is not a great predis- 
posing cause, if there is any causal relation- 
ship at all. 

Ewing,” however, does feel that car- 
cinomas in the first portion of the duo- 
denum are secondary to ulcers and states 
that in this particular group stenosis and 
adhesions are common and that metastases 
are early and widespread. 
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The cellular structure of duodenal car- 
cinomas is usually a cylindrical cell adeno- 
carcinoma. All of our eleven cases except 
one showed this type of tumor. One, Case 
XI, as noted in the case report, showed an 
unusual type of cellular structure and 

‘as diagnosed as medullary carcinoma. 
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This is the only instance in our eleven 
cases where the tumor seemed to have 
arisen in the ampulla. We have included 
it because it did reveal a definite tumor 
of the duodenal wall and is a good example 
of the difficulty so often expressed of 
determining the exact origin. 


CHART I 


ADDITIONAL REPORTS OF RADICAL OPERATIONS FOR CARCINOMA OF THE DUODENUM 


Location of 


Reported by Year 
Tumor 


1. Syme. 1904 | Infra-ampullary | Radical resection and Carcinoma 


Operation 


Pathology Result 


Operative recovery 


end-to-end anasto- 
mosis, duodenum 
and jejunum 
2. Dewis and Morse | 1928 | Supra-ampullary | 1. Gastrojejunostomy Scirrhous adeno- | Living and well fifteen 


(Morse). 


2. Radical resection! carcinoma 


months later 


first part duodenum 
and pylorus 
3. Muller and Rade- | 1931 | Ampulla of Vater | 1. Local removal with | Cylindrical cell | Died four years and 


maker. cautery 1924 adenocarcinoma! eight months after 
2. Cholecystoduoden- first operation of re- 
ostomy 1926 currence 
3. Gastroenterostomy 
1927 
4. Schofield. 1931 | Infra-ampullary | 1. Duodenotomy and Adenocarcinoma | Died twenty-nine days 


cholecystoduodenot- 


omy 


post-operative duo- 
denal fistula 


2. Duodenotomy and 
implantation of radon 


5. Bookman. 1932 | Supra-ampullary |Local excision of Adenocarcinoma | Operative recovery 
tumor and gastro-| from pancreatic 
jejunostomy rests 

6. Eger (Lower). 1933 | Infra-ampullary | Radical resection in- Carcinoma Died six years later of 
fra-ampullary _ por- undetermined cause 
tion of duodenum 

7. Davis. 1935 | Infra-ampullary | Radical resection and Adenocarcinoma Died seven days post- 
anastomosis second operative 
part duodenum to 
jejunum 

8. Hoffman-Pack 1937 | Ampullary Excision of growth Adenocarcinoma | Died six hours post- 


(Pickhardt). 


g. Our Case x1 (Me-| 1938 | Infra-ampullary | Radical 
Clure). | choledochgastros- | cinoma 
tomy; posterior gas- | 


operative 
resection; | Medullary car- Living twelve weeks 
after operation 


| troenterostomy 


The other partial exception was Case 1 
which showed, in addition to the adeno- 
carcinoma, squamous cell carcinoma. This 
patient had a friable tumor which seemed 
to originate in the ampulla and spread 
through the papilla onto the surface of 
the duodenal wall as a flat, granular tumor 
2 cm. in diameter. 


Outerbridge,'! in 1913, collected a series 
of 110 cases which he grouped under the 
caption of “Carcinoma of the Papilla 
of Vater.” He admitted that some of the 
tumors may have had their origin else- 
where, but felt that an exact histologic 
differentiation was impossible and in fact 
useless. 
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Ewing” states that except in very early 
cases it is difficult to determine the exact 
origin, that is, whether it is from the lining 
of the ducts or the wall of the duodenum 
at the papilla of Vater. He adds, however, 
that the jaundice in those cases due to 
carcinoma of the papilla is “less severe and 
persistent than with carcinoma of the 
ampulla.” In each instance the structure 
of the tumor is usually a cylindrical cell 
adenocarcinoma and the treatment identi- 
cal. The differentiation as to origin, then, 
is largely one of academic interest only. 

We have reviewed reports of 193 cases. 
Fifty-nine of these were collected and 
reported by Cohen and Colp,'? twenty-two 
by Whipple* and eighteen by Hunt and 
Budd.‘ This last group includes eleven 
cases also reported by Whipple. The three 
groups were made up of a total of eighty- 
eight cases, on whom some attempt at a 
radical cure of carcinoma in the peri- 
ampullary region of the duodenum had 
been made. To these groups may be added 
an additional nine cases including our 
Case x1 (Chart 1). While no large portion 
of this total of ninety-seven cases was 
benefited for a long period of time, twenty- 
five were reported as living for a period 
of from one to twenty-two years following 
operation.'* Of the remaining ninety-seven 
cases, fifty-five had palliative operations 
and forty-two had either no operation or 
abdominal exploration only. 

The remainder of the case records which 
we reviewed are listed in the bibliography 
under numbers 14 to 42. 

The pathologic diagnoses in our cases 
were made by Dr. Frank W. Hartman. 


CONCLUSIONS 


1. The diagnosis of carcinoma of the 
duodenum is extremely difficult. 

2. The symptom complex of our cases 
was not diagnostic of anything other than a 
disease of the gastrointestinal tract. 

3. The presence of occult blood in the 
stool, not otherwise accounted for, should 
make one suspicious of a duodenal tumor. 
It is probably the most valuable aid in the 
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differentiation of benign and malignant 
disease. Disregard of it will lead to mis- 
taken diagnoses. 

4. X-ray filling defects in the duodenum 
are helpful in diagnosis, but are often not 
seen. The development of a special tech- 
nique for examination of the duodenum 
seems essential. 

5. The operative treatment of duo- 
denal tumors is an involved and difficult 
procedure. It is deserving of further 
development. 


I am indebted to Dr. R. D. McClure for his 


assistance and for the use of his clinical records. 
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THE SURGEON'S PROBLEM IN DUODENAL ULCER 


Roscoz R. GRAHAM, M.B., F.R.C.S. (C.) 


Assistant Professor of Surgery, University of Toronto Medical School 


TORONTO, 
UODENAL ulcer is not a local dis- 


ease, but rather a local manifesta- 
tion of a constitutional disturbance. 
It is often linked with gastric ulcer, and 
both are referred to as “peptic ulcer.” 
However, the grouping together of gastric 
and duodenal ulcer is unwise. To refer to 
these ulcers as peptic ulcers has led to no 
end of confusion, and presupposes the 
erroneous conclusion that we know the 
cause of such ulcers. We believe that 
the potentialities of disaster, the morbidity, 
and the associated economic disturbance 
accompanying a gastric ulcer are entirely 
different from these same factors when 
associated with a duodenal ulcer. For this 
reason we urge a consideration of these 
two diseases as separate and distinct clini- 
cal entities. To emphasize further the value 
of this differentiation, all will agree that 
carcinoma as a complication of duodenal 
ulcer is for all practical purposes non- 
existent, whereas it is the béte noire of every 
patient who suffers from a gastric ulcer. 
The cause of duodenal ulcer is unknown. 
We do, however, know that duodenal 
ulcer is a disease which occurs in early 
adult life, during the age of greatest mental 
and physical responsibility and activity; 
that it is accompanied by a high incidence 
of free hydrochloric acid in the stomach 
contents; that the use of tobacco and 
alcohol aggravates the symptoms; that 
fatigue, both mental and physical, is in- 
compatible with freedom from symptoms; 
that the removal of foci of infection is 
occasionally accompanied by relief. In- 
deed, in our Surgical Department, we 
believe that the surgeon has no interest in 
nor responsibility to the patient who is 
suffering from an uncomplicated duodenal 
ulcer. The regulation of diet and the medi- 
cal regimen which are advised by the 
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Medical Department of the University of 
Toronto are so efficient that there is no 
need for surgical consultation in the un- 
complicated case. Occasionally, however, 
the surgeon is called in consultation with a 
view to operation because the patient is so 
utterly devoid of self-discipline that he has 
been unable to carry out the medical 
regimen suggested. The lot of the surgeon 
who accepts such patients for operation will 
indeed be unhappy. We are firmly of the 
opinion that any surgical therapeutic pro- 
cedure is at best a physiologic makeshift, 
and must be accompanied by, but never a 
substitute for, self-discipline on the part 
of the patient, in addition to a well-regu- 
lated medical regimen. 

A survey by MacFarlane’ of a series of 
patients subjected to surgical operation 
within two years of their first symptoms, 
disclosed the appalling fact that there was 
a failure to relieve symptoms in 46 per cent 
of cases. This might be interpreted as 
inadequate surgery, but our present inter- 
pretation is that it was unnecessary 
surgery, carried out as a substitute for the 
self-discipline of the patient, or in lieu of an 
adequate and prolonged medical regimen. 

We now have come to believe that 
surgical procedures are only of value in 
dealing with the complications of duodenal 
ulcer. We recognize the following com- 
plications: 

1. Perforation 

2. Obstruction—pyloric 

3. Penetration 

4. Recurring hemorrhage 

5. Duodenal ulcer occulta. 

Perforation. The acute perforation of a 
duodenal ulcer constitutes an abdominal 
emergency of the greatest gravity. Failure 
to recognize and diagnose this lesion soon 
after its occurrence is followed by dis- 
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astrous results. Some years ago a survey 
of our fatalities in patients who had suf- 
fered an acute perforation of a duodenal 
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tance in producing the disastrous clinical 


state which such patients present many 
hours following an acute perforation of a 


High caloric diet given 
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Fic. 1. Graph showing the value of feeding to patients who have suffered violent hemorrhage, a 
diet with a high caloric value, rich in animal protein. Patient was admitted September 4, 1931, 
following severe hemorrhage. Between this date and November 2, he had eighteen transfusions 
of varied volume and interval. On the latter date, a high caloric diet, rich in animal protein, was 
given, followed by a spectacular rise in hemoglobin permitting radical gastrectomy December 6. 
(From Graham, in Surg., Gynec. e* Obst., 66: 269-287, 1938.) . 


ulcer led us to adopt, as a fundamental 
guiding principle in the treatment of these 
patients, a careful assessment of the factors 
which are responsible for the fatality, as 
well as—and what we now believe to be 
more important—the factors which are 
responsible for the serious clinical state of 
such patients on admission to hospital. 
We had been impressed with the necessity 
for immediate operation, because of the 
fear of the development of the widespread 
peritonitis which has been the almost in- 
variable report on the autopsy examination 
of fatal cases. 

As a result of our deliberations’ we be- 
lieve that the biochemical disturbances of 
the circulating fluids and salts, together 
with the exhaustion resulting from pain 
and sleeplessness, are of extreme impor- 


duodenal ulcer. With this in view, we 
undertook, in the late cases in whom pre- 
viously the mortality was so high, to 
correct the biochemical disturbance by the 
administration of sedatives, heat, intra- 
venous fluid and salt, together with 
nourishment in the form of blood or glu- 
cose, before any operation was undertaken. 
We have delayed as long as eight hours, in 
order to accomplish this, before under- 
taking any operation. The results have 
been surprising. We now have operated 
upon sixty-two consecutive perforated 
duodenal ulcers, with but two deaths. One 
was an elderly man who suffered from a 
serious cardiorenal lesion and died on the 
operating table while preparing for opera- 
tion. No autopsy was permitted, and we 
believe he died of a cardiovascular acci- 
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dent. The second case died on the tenth 
day from a massive pulmonary embolus, 
and autopsy revealed the peritoneal cavity 


Three interrupted 
catgut sutures 
placed but not tied. 


induration 
about perforation 


Site of perforation of 
duodenal ulcer 


Fic. 2. The placing of sutures in relation to per- 
foration. (From Graham, in Surg., Gynec. é 
Obst., 64: 235-238, 1937.) 


to be healed. These results are so at 
variance with our former practice of 
immediate and precipitate operation, with- 
out correcting the biochemical disturbance, 
that we now feel justified in urging that this 
be carried out in every case before opera- 
tion is undertaken. 

Obstruction. Pyloric obstruction, the 
result of a duodenal ulcer, presents one 
definite pitfall. This is the differentiation 
of the obstruction due to scar from that 
due to edema. The obstruction which is 
due to scar has been progressively increas- 
ing over a very long period, and has been 
accompanied in many instances by vomit- 
ing at the end of the day. An obstruction 
which is due to edema, however, is much 
more sudden in its onset, is usually accom- 
panied and immediately preceded by a 
marked aggravation of the pain, and is 
associated with profuse and _ recent 
vomiting. 
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We believe that obstruction due to 
edema is the result of increased inflamma- 
tion about the ulcer itself. Continuous 


Sutures tied 
over free 
omental graft. 


Site of perforation of 
duodenal .ulcer 


Fic. 3. Sutures tied over free omental graft. No 
attempt is made to close the perforation by the 
suture. They are tied only sufficiently tight to 
hold the graft in situ. (From Graham, in Surg., 
Gynec. e” Obst., 64: 235-238, 1937.) 


suction through a duodenal tube passed 
into the stomach will keep the stomach 
empty. Fluid balance and food require- 
ments are achieved by means of the intra- 
venous administration of glucose in saline 
or water. At the end of a week or ten days 
of such treatment, the edema will have so 
decreased that the obstruction will have 
disappeared, to a degree at least, and pro- 
longation of this treatment will, in such 
cases, be followed by the complete dis- 
appearance of all evidence of obstruction, 
both clinical and radiographic. 

In addition to this, further investigation 
of cases of obstruction will show that, 
associated with the pyloric stenosis due to 
a scar, there will be a low incidence of free 
hydrochloric acid in the stomach in most 
instances, whereas in the case of obstruc- 
tion due to edema there is associated a 
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high incidence of free hydrochloric acid. 
We are firmly convinced that the presence 
of free hydrochloric acid, as demonstrated 


Site of ulcer 
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Fic. 4. Details of Finney pyloroplasty in which the 
stoma is large and extends below the entrance of the 
common bile duct. (From Graham, in Surg., Gynec. e” 
Obst., 66: 269-287, 1938.) 


by gastric analysis, is of such vital impor- 
tance in determining the proper operative 
procedure that it should always be esti- 
mated before any decision is made. In 
other words, we believe that the surgical 
operation which will produce a brilliant 
result in a patient suffering from a scar 
stenosis accompanied by a low free hydro- 
chloric acid content on gastric analysis, 
will be followed by a high percentage of 
disasters if applied to the patient suffering 
from edema stenosis accompanied by a 
high incidence of free hydrochloric acid. 

Penetration. The patient who is suffer- 
ing from a penetrating duodenal ulcer has 
a clinical history of distress, not the usual 
post-meal distress which is relieved by food 
and followed by long periods of freedom 
from disability, so characteristic of the 
ordinary uncomplicated duodenal ulcer. 
When there is penetration into the pan- 
creas, liver, or other adjacent structure, the 
patient really is suffering from a localized 
peritonitis. The disease process has gone 
beyond the confines of the duodenum and 
therefore is more than a duodenal ulcer. 
This conception, we believe, is very sound 
and important in the proper evaluation of 
the various operative procedures. 
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While the usual syndrome of post-meal 
distress accompanies a penetrating duo- 
denal ulcer in a fair percentage of cases, 
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Fic. 5. Production of artificial edema in gastrohepatic 
omentum high on the lesser curvature, with the 
method of isolating and triple clamping the left 
gastric artery. (From Graham, in Surg., Gynec. e& 


Obst., 66: 269-287, 1938.) 


food relief is not so constant. There are 
no major remissions with complete absence 
of symptoms. Posture has a very definite 
effect upon the degree of discomfort in 
that recumbency is often essential to 
complete relief and the erect posture is 
immediately followed by a return of the 
distress. Pain radiating through to the 
back is present in a high percentage of 
such cases, and is of great diagnostic 
value. 

The x-ray diagnosis of penetration is 
uncertain, and in a large percentage of 
instances impossible, even when under- 
taken by a most expert radiologist. This 
emphasizes the need for a careful history 
and physical examination, when an accu- 
rate diagnosis so greatly depends on the 
analysis of the history and the physical 
signs. The inability of the ordinary dietetic, 
medicinal and hygienic regimen to bring 
to these patients a degree of relief suffi- 
cient to enable them to carry on their 
ordinary economic responsibilities, makes 
essential the consideration of operative 
therapy. 

Recurring Hemorrhage. It seems trite to 
state that not all hematemesis is the result 
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of an ulcer in the stomach or duodenum. 
The clinician’s primary responsibility to a 
patient suffering from hematemesis is to 
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We have not had sufficiently extensive 


experience to make any statement in regard 
to the wisdom of immediate operation 


Shoemaker clamp with whole of 
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Fic. 6. The application of the three forceps before the division of the duodenum, 
and the method of closing the duodenum. The application of the Schoemaker 
clamp is also shown and the method of outlining the stoma near the greater 
curvature. (From Graham, in Surg., Gynec. ¢* Obst., 66: 269-287, 1938.) 


exclude lesions other than ulcer which 
might be the cause. 

Granted that the diagnosis of a duodenal 
ulcer accompanied by massive hemorrhage 
has been substantiated, what is our re- 
sponsibility? We do not believe that 
in the young patient a single massive 
hematemesis is sufficient justification for 
operation. The recent survey of Dr. Allen! 
of the Massachusetts General Hospital in 
Boston, together with the experience of 
Mr. Gordon Taylor‘ of the Middlesex 
Hospital, has impressed upon all who are 
interested in this problem that there is a 
very definite difference in the seriousness 
of massive hematemesis in patients under, 
as opposed to those over, fifty years of 
age. 


for hematemesis upon patients who are 
candidates for such therapy. A recent 
experience, however, has confirmed the 
statement which Mr. Gordon Taylor has 
emphasized on more than one occasion, 
namely: “If one is going to carry out an 
emergency surgical procedure for massive 
hematemesis, it had better be done within 
the first forty-eight hours, or a fatality 
will result, even though by means of the 
continuous transfusion, as advised by 
Marriott,’ the hemoglobin has been brought 
up to 8o per cent.” 

In our recent experience, we had a pa- 
tient admitted one week after a massive 
hemorrhage from a duodenal ulcer, in 
which the hemoglobin was down to 30 per 
cent. By means of continuous transfusion, 
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his hemoglobin was restored to 60 per cent, 
at the end of which time he had a further 
massive hemorrhage, and the hemoglobin 
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hemorrhage of sufficient volume to lower 
the hemoglobin below 50 per cent, opera- 
tion should be seriously debated before 


1 Attachment of lareral ma 
of posterior ley< 
colic omer turns 


Fic. 7. Method of closing the newly formed lesser curvature. The frill remaining 
after removal of half the clamp is oversewn and buried with a second layer of 
continuous catgut and reinforced with interrupted silk. Preparation for a posterior 
Polya reconstruction by uniting the lateral cut margin of the posterior layer of 
the lesser sac by interrupted sutures to the posterior wall of the gastric remnant. 
The method of suturing the remnant of the gastrocolic omentum over the duodenal 
stump to make a more secure closure is also shown. (From Graham, in Surg., 


Gynec. é Obst., 66: 269-287, 1938.) 


fell again to 45 per cent. Further transfu- 
sion and operation were followed by a 
fatality. This is a typical sequence of 
events, which Gordon-Taylor has warned 
us against, and our only justification for 
considering operation on such a patient 
was our firm conviction that we had no 
choice but to lose our patient without an 
effort, or to run the remote chance that 
such a procedure might save his life. 

. We should like to counsel, however, that 
in the young individual, a single massive 
hemorrhage is not sufficient indication to 
warrant either an immediate or a subse- 
quent operation, but in the older individual 
(overy fifty) where there has been a 


dismissing this patient to a purely dietetic 
regimen. We believe that the source of 
such massive duodenal hemorrhage is 
from a duodenal ulcer situated on the 
posterior wall and communicating with 
the pancreaticoduodenal artery or one 
of its branches. As a result of this belief, 
we must question the wisdom of any surgi- 
cal procedure which is not accompanied by 
ligature of this blood supply. As a corollary, 
such a procedure must be accompanied by 
a resection of the pyloric end of the 
stomach. While we have carried out in- 
direct types of operative procedures on 
a small group of patients and the patients 
have recovered, this has been done only 
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because we were fearful of a more formida- 
ble procedure, and it is in this decision 
that the judgment and experience of the 
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After two months Lewis!! suggested that the 
patient could be made no worse and at 
least his hunger could be assuaged by a 


Purse String at extreme 
proximal point of jejunal 


efflux 


attachment prevents 


into proximal jzjunal loop. 


Fic. 8. The use of the two stay sutures to prevent axial rotation of jejunum; also 


the insertion of purse-string sutures to hitch the proximal jejunum well up on 
the lesser curvature, thus preventing gastric contents from emptying into the 
proximal jejunal loop. Clamps are shown at the anastomosis for clarity, but we 
prefer to dispense with clamps, as they are too traumatic. (From Graham, in 


Surg., Gynec. Obst., 


surgeon account for so much. As a funda- 
mental principle, we feel that whenever 
operation is indicated, if it is deemed wise 
and possible, the radical and direct attack 
upon the source of the bleeding should 
be carried out. 

Prior to 1931 all patients who were 
being prepared for operation following a 
massive hemorrhage were fed very cau- 
tiously and in small amounts, a bland diet 
of milk and foods made from milk. In 
September 1931 a patient was admitted 
after a massive hemorrhage, but the usual 
dietetic control was accompanied by fur- 
ther hemorrhage. Transfusions were used, 
in volume from 250 c.c. to 1000 c.c. at 
intervals of a week to every other day. 


66: 269-287, 1938.) 


more liberal diet, and if we were generous 
in adding an abundance of animal protein, 
the resulting stimulus to hemoglobin for- 
mation might be beneficial. This was 
carried out, and the spectacular rise in the 
hemoglobin and the improvement in the 
patient’s condition were delightful. (Fig. 1.) 

Since this experience we have rapidly 
increased the diet of patients recovering 
from massive hemorrhage from duodenal 
ulcers. Now by the fifth to the sixth day 
after the violent bleeding has ceased, these 
patients are on a generous and varied diet 
containing an abundance of meat, eggs, 
fish and fowl, the only safeguard being 
that the vegetables are puréed and the 
meats are minced. In addition the ad- 
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ministration of reduced iron we believe 
to be very beneficial. 
Duodenal Ulcer Occulta. 


This duodenal 
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of the bizarre nature of the indigestion 
and the accompanying jaundice, and it was 
not until the abdomen was opened that 


Fic. 9. The completion of the retrocolic anastomosis, the medial 
layer of gastrocolic omentum being sutured to the anterior wall 
of the stomach. The duodenal stump is covered with fat and 
the diagram (inset 3) shows the proximal jejunal loop well 
sutured on the newly formed lesser curvature, showing how the 
discharge of gastric contents must go into the distal jejunal 
loop. (From Graham, in Surg., Gynec. ¢* Obst., 66: 269-287, 1938.) 


ulcer we have encountered unexpectedly, 
hence the designation “occulta.” The 
symptom complex has defied a clinical 
diagnosis of duodenal ulcer, and the 
radiologic investigation of the gastro- 
intestinal tract has failed to reveal the 
presence of a duodenal ulcer. Yet the 
degree of abdominal pain, invalidism and 
economic inefficiency which these patients 
present has led to a laparotomy. In some 
of the cases the operation was undertaken 
with a diagnosis of biliary disease because 


the real lesion was diagnosed. This in- 
variably has been a large duodenal ulcer, 
situated on the posterior wall of the second 
portion of the duodenum. In the cases in 
which jaundice was present, this symptom 
was the result of edema which had spread 
to and produced a partial obstruction of 
the common bile duct. 

In the first case in which we found this 
lesion the patient had been operated upon 
twice before, once for an appendectomy 
and the second time for removal of the 
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gall-bladder, without the diagnosis being 
made. He then fell into our hands. With 
obliteration of the peritoneal cavity on the 


Penetrating ulcer into 


Line of section 


duodenum 


Margin of normal mucous membrane 


to be oversewn excluding ulcer 


Ulcer base 


undisturbed 


“1G. 10. Scheme of dividing duodenum and separating 
the pyloric end of the stomach in the presence of a 
penetrating posterior duodenal ulcer, preparatory to 
exteriorizing the ulcer. (From Graham, in Surg., 
Gynec. é Obst., 66: 269-287, 1938.) 


right side due to previous operations, 
when the dissection was finished, one found 
a mass the size of a golf ball occupying 
the posterior wall of the descending limb 
of the duodenum, with a crater which 
would admit the tip of the thumb. The 
dissection was so difficult because of the 
dense adhesions, that the blood supply 
of the right colon was interfered with, 
making resection necessary, and no opera- 
tion was directed towards the ulcer. Three 
weeks later a posterior gastroenterostomy 
was done. This man returned to us on 
several occasions with a recurrence of 
his pain and jaundice, and finally, after 
four years, had to submit to a partial 
gastrectomy. Since operation four years 
ago he has been perfectly well. 

We now have encountered this lesion 
seventeen times, and in all the subsequent 
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cases have carried out a partial gastrec- 
tomy as a primary procedure. 
Surgical procedures thus become neces- 


Normal mucous membrane oversewn 


with two layers, thus excluding ulcer base 


Interrupted sutures uniting A y 


peritoneal coat of duodenum r 


to peritoneum over pancreas 


Stump tied over to approximate 
euture line to ulcer base and 


completely cover the area with 


peritoneum. 


Fic. 11. Method of closing duodenal stump and ex- 
teriorizing the base of penetrating posterior wall 
duodenal ulcer which has been left undisturbed in 
situ. (From Graham, in Surg., Gynec. e Obst., 66: 
269-287, 1938.) 


sary for acute perforation, pyloric ob- 
struction due to scar, penetration with 
involvement of contiguous structures, re- 
curring massive haemorrhage, and _ for 
duodenal ulcer occulta. 

Surgical Procedures in Acute Perforation 
of Duodenal Ulcer. The surgical procedure 
for acute perforation of a duodenal ulcer 
which we now carry out exemplifies, we 
believe, one of the sound principles in all 
emergency abdominal surgery: ‘Carry 
out only the most simple surgical procedure 
which will adequately control the lesion 
which has created the emergency.”® This 
means that, after correction of the bio- 
chemical upset, closure of the perforation 
is all that is necessary to save the patient’s 
life. Even though there be a high degree 
of pyloric obstruction due to edema 
about the perforated ulcer, there should 
be no change in the surgical application 
of this fundamental principle, because by 
means of suction on a duodenal tube in- 


: 
j 
Uy 
ce 
2. 


New Series Vor. XL, No. 1 


dwelling in the stomach, together with 
the intravenous administration of fluid, 
glucose, saline and blood, the patient can 
be tided over the acute emergency. In 
other words, we believe that we have, in 
this condition, no responsibility as surgeons 
to carry out any procedure designed to 
cure the original duodenal ulcer, but must 
confine our efforts solely to saving the 
patient’s life at the moment of the 
emergency. 

Efficient closure of the perforation is 
only possible through the formation of 
fibrin. This can be stimulated by the 
trauma of even the most gentle operative 
interference, together with the contact 
of traumatized cells. We have in this group 
of cases closed the perforation by simply 
using three interrupted catgut sutures 
tied over an omental graft, free or attached. 
This permits the rapid and massive forma- 
tion of fibrin and effectively closes the 
ulcer. The operative trauma is reduced to a 
minimum; the duration of the operation 
is but a few minutes. Sixty-two consecutive 
perforations with but two deaths, one from 
embolus and one from a cardiovascular 
accident on the table, have settled for us 
definitely any remnant of doubt as to the 
inadvisability of combining closure of the 
ulcer with a gastroenterostomy or other 
surgical procedure directed to the cure of 
the ulcer. (Figs. 2 and 3.) 

Surgical Procedure for Chronic Duodenal 
Ulcer. Any surgical procedure carried out 
for chronic duodenal ulcer should be 
accompanied by a low mortality, a restora- 
tion of the economic efficiency of the 
individual, freedom from symptoms, and 
security against recurrence of the ulcera- 
tion. At the present time we have no 
surgical procedure which invariably will 
fulfill all these requirements. In the cases 
in which the surgical operation has failed 
to achieve this ideal result, there has been, 
in our experience, a failure in each instance 
to abolish or bring to a low level the free 
hydrochloric acid in the gastric contents. 
In addition the lack of self-discipline or 
the failure to have advised and planned an 
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efficient post-operative regimen, has been 
noted. 

Thus as a fundamental in determining 


Fic. 12. X-ray study of a short loop posterior gastro- 
enterostomy taken in the erect position, showing the 
stomach held up on the shelf of the gastrocolic 
omentum. Subsequent studies show the stoma to lie 
higher than the pyloric antrum, with resulting im- 
perfect drainage of the stomach and ultimate develop- 
ment of a jejunal ulcer. (From Graham, in Surg., 
Gynec. & Obst., 66: 269-287, 1938.) 


the correct operative procedure, we must 
be certain that our patient suffers from a 
complication of duodenal ulcer, i.e., ob- 
struction, penetration or recurring haemor- 
rhage; that an adequate dietetic, hygienic 
and medicinal regimen has failed to 
control the symptoms; that tobacco and 
alcohol have been dispensed with; that 
the patient has attained sufficient self- 
discipline to enable him to carry out an 
adequate post-operative regimen, and that 
all sources of focal infection have been 
efficiently investigated and effectively dealt 
with. The operative procedure should 
decrease to low levels or abolish entirely 
the presence of free hydrochloric acid in 
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the gastric contents. It should result in 
adequate emptying of the stomach, and 
freedom from gastro-intestinal spasm. 

The surgical procedures available to 
us may be grouped in two large classes: 
first, the indirect approach, as examplified 
by gastroenterostomy, the various pyloro- 
plasties, gastroduodenostomy and gastric 
transection; and second, the direct attack, 
in which the ulcer itself is excluded from 
the gastrointestinal tract and an adequate 
gastric resection is done, such resection 
including the excision of the pyloric 
antrum. The removal of the pyloric antrum 
is carried out because of our belief that 
by leaving it in situ there is produced 
a hormone which stimulates acid produc- 
tion in the fundus. 

As a result of the follow-up studies 
which we have made on a group of patients 
during the last eight and one-half years, 
certain findings have impressed themselves 
on us. First, the older the patient suffering 
from duodenal ulcer, the less likelihood 
is there of high free hydrochloric acid, 
and extreme gastric hypermotility is not 
an outstanding accompaniment. As a 
corollary to this statement, the young 
individual suffering from duodenal ulcer 
has marked gastric hypermotility and a 
very high incidence of free hydrochloric 
acid on gastric analysis. In the presence 
of scar stenosis, there is an atrophy of the 
secreting glands of the stomach, resulting 
in a low incidence of free hydrochloric 
acid in the stomach. If pyloric stenosis 
be due to edema, hypermotility of the 
stomach with a high incidence of free 
hydrochloric acid is an accompaniment. 

The clinical results in patients we have 
studied in our follow-up clinic, have led 
us to abandon all operations employing 
the indirect approach, with the exception 
of a posterior gastroenterostomy and 
Finney pyloroplasty. All the other proce- 
dures as carried out by us have led to 
such a high percentage of unhappy end 
results, that we have ceased to utilize them 
in the surgical treatment of duodenal 
ulcer. We reserve a gastroenterostomy 
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solely for the patient with the definitely 
proved pyloric stenosis due to scar, accom- 
panied by a low free hydrochloric acid 
content of the stomach. In this case we 
really are operating for a gastrointestinal 
obstruction, the result of a healed duodenal 
ulcer. These patients are usually in the 
latter half of their life cycle, and the results 
of operation are excellent. 

A Finney® pyloroplasty, we believe, has 
a definite place in the treatment of the 
elderly patient with a penetrating duodenal 
ulcer associated with a low free hydro- 
chloric acid in the stomach contents. 
Indeed, we have on several occasions used 
this operation when there was a large 
penetrating posterior wall ulcer. The ulcer 
itself was left undisturbed, as any attempt 
at its excision was not compatible with a 
Finney pyloroplasty. To our delight, these 
patients have had happy and satisfactory 
end results. 

This leaves the final group of individuals 
with penetrating duodenal ulcers with a 
high incidence of free hydrochloric acid 
in the stomach and a complete absence of 
pyloric obstruction. Such a clinical syn- 
drome, particularly if it occurs in a young 
individual, presents what to us has been 
the most difficult clinical problem asso- 
ciated with the surgical therapy of duo- 
denal ulcer. We have now come to believe 
that the only satisfactory surgical proce- 
dure for this group of patients is a subtotal 
gastrectomy, which includes excision of 
the pyloric antrum. Ogilvie’ has written 
in the past of the physiologic approach in 
which the pyloric antrum is left in situ 
because of its value in preventing the 
development of anemia following extensive 
gastric resection. His recent experience of 
recurrent ulceration with this procedure 
has led him now to question its wisdom. 
Professor Best? of our Department of 
Physiology, assures me that the anti- 
anemic factors present in the pylorus are 
also present in the duodenum, and are 
sufficiently active to prevent the develop- 
ment of anemia from this source. We have 
not as yet encountered a single case of 


New Series Vor. XL, No. 1 


pernicious anemia which has _ followed 
upon a radical gastric resection, nor have 
we encountered in our follow-up a single 
case of severe post-operative anemia which 
could not be explained either by an in- 
sufficient caloric intake or by a diet that 
was badly balanced. All have responded 
to an adjustment of the diet and the ad- 
ministration of iron. Therefore we believe 
that the béte noire of severe anemia follow- 
ing a radical subtotal gastrectomy is 
not founded on a sound hypothesis. In 
addition the opponents of radical gastrec- 
tomy for duodenal ulcer have made the 
statement that such an operation is in- 
compatible with the demands made upon 
an unskilled laborer. Our follow-up studies 
have led us to believe that a man may carry 
on efficiently and in perfect comfort with 
the diet, responsibilities and environment 
common to the unskilled laborer after 
having submitted to a radical subtotal 
gastrectomy for duodenal ulcer. 

During this period of eight and a half 
years, we have gradually extended the 
degree of our resection until at the moment 
we are doing a radical subtotal gastrec- 
tomy, including excision of the lesser 
curvature and the pyloric antrum, upon 
all patients suffering from duodenal ulcer 
in whom we believe a gastric resection 
is the proper surgical procedure. This 
radical procedure has come to be accepted 
because we have found that following the 
more conservative operations, particularly 
transection, or in the limited resections, 
there has not been a constant decrease in 
free hydrochloric acid, and there has been 
an incidence of recurrence which we felt 
should have been avoided. Up to date we 
have failed to prove a recurrence in a 
patient upon whom we did the primary 
operation of radical subtotal gastric re- 
section. We are not suffering from the 
delusion that such may not yet develop; 
we know that ulceration may recur many 
years after gastric operations. However, 
we do know that at the present time this 
operation has given more uniformly good 
results than any other procedure we have 
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used for the patient suffering from a 
penetrating ulcer, high free hydrochloric 
acid in the gastric contents, and an 
absence of pyloric stenosis. 

In the operation undertaken because of 
recurring hemorrhage, as has been men- 
tioned above, radical gastric resection 
with ligature of the duodenal blood supply 
is the procedure of choice. 


TABLE I 
RESULTS OF SURGICAL INTERFERENCE IN CHRONIC 
DUODENAL ULCER 
No. 
of |Deaths| 
Mor- 
Cases . 
tality 
Total operations for duodenal 
Partial gastrectomy....... 140 5 3.8 
Less five dead following radi- 
cal operation in erroneous 
diagnosis of cancer....... 135 2 1.4 
Gastroenterostomy........... 89 3 3.4 
Finney pyloroplasty.......... i8 | o 0.0 


Other operations............. 11 | o 


A critical analysis of Tables 1 and u 
convinces one that, with careful prepara- 
tion and meticulous technical procedures, 
the primary mortality from gastric resec- 
tions is not of itself sufficiently forbidding 
to constitute an argument against its use. 
In this series the gross mortality of 3.8 
per cent is rather higher than one would 
wish; three of the five deaths were con- 
tributed to by the erroneous diagnosis of 
cancer, and consequently a more radical 
operative procedure was done than we 
would carry out for duodenal ulcer. The 
mortality of 1.46 per cent represents our 
real mortality in gastric resection for 
duodenal ulcer. There is one subsequent 
death from a gastrojejunocolic fistula, 
where a limited resection was the primary 
operation. The cases suffering recurrence 
were submitted to a limited gastric resec- 
tion. This has determined our present more 
radical operative procedure. 

The end results of the eighty-nine cases 
upon whom we did a gastroenterostomy 
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(Table 111) is a sad commentary on our use 
of this operation. Many of the patients 
upon whom we carried out this procedure 
had no pyloric stenosis and did have a high 
incidence of free hydrochloric acid in the 
gastric contents. We believe the disappoint- 
ing end results in this group may be ex- 
plained by the improper selection of 
patients for this operation. 

The three deaths in this group were 
due to malfunctioning of the stoma. We 
believe that such malfunction is due in 
many cases to the axial rotation of the 


Graham—Duodenal Ulcer 


APRIL, 1938 


distal limb of the jejunum, which can un- 
wittingly occur during any gastrojejunal 
anastomosis, unless definite steps are taken 
to guard against its occurrence. The edema 
which accompanies such a rotation is the 
final factor which produces the disaster. 
We now believe that prolonged suction 
drainage of the stomach, combined with a 
maintained fluid balance by the intra- 
venous administration of fluids, salts and 
glucose, will save many such patients who 
suffer from edema at the gastrojejunal 
anastomosis. 


TABLE II 
RESULTS OF GASTRIC RESECTION FOR DUODENAL ULCER 
140 CASES—5 DEATHS—3.8% 
ANALYSIS OF DEATHS 


| No. of 
Clinical Problem Cause of Death 
Cases 
Erroneous diagnosis of cancer and unnecessarily| 3 Peritonitis. 
radical operation. | Pneumonia. 
Duodenal fistula. 
Emergency resection for persistent massive hemor-| 1 Admitted one week after hemorrhage began. Carried 
rhage. with massive transfusion; further hemorrhage oc- 
curred; radical gastrectomy done, followed by 
death from hemorrhage, the source of which could 
not be determined at autopsy. 
Penetrating duodenal ulcer—high acid, no pyloric I Cardiovascular accident tenth day. 


No autopsy permitted. 


stenosis. 
ANALYSIS OF RECURRENCES 
No. of | 
Type of Operation Subsequent History 
Cases 
Billroth I[—limited resection (in one case ulcer base 2 1. Recurrence duodenal side of the anastomosis— 
left in situ). ultimately died of hemorrhage. 
2. Recurrence on gastric side of the anastomosis— 
ultimately died of hemorrhage. 
Posterior Polya—limited resection. 2 1. Gastrojejunocolic fistula: Operation. Died. 


Limited resection—anastomosis stomach to descend- I 
ing duodenum. 


Primary radical resection. 


2. Jejunal ulcer: Reoperation: Recurrent jejunal 
| ulcer: well at present on medical regimen. 


Recurrent ulceration at stoma: Reoperation: jejunal 
ulcer: recurrent hemorrhage: well at present. 


Jejunal ulcer suspected clinically and radiographi- 


cally, January 1937. No radiographic evidence of 


ulcer in Sept. 1937. Patient suffering no digestive 
disturbance. 
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The high incidence of jejunal ulceration 
is not necessarily a condemnation of the 
operation, but is definitely the result of 
erroneous judgment in selecting the pa- 
tients for whom procedure is 
applicable. 


TABLE III 
GASTROENTEROSTOMY FOR DUODENAL ULCER 


| | 
| | Per 
Cent 
No. | Deaths ie, 
| tality 
89 3 3.3 
Anastomotic ulcers............ 
Proven by operation........ 7 | 
Clinical and _ radiographic | 
Details of Technical Procedure. It is un- 


necessary to reiterate all the details of the 
operative procedures for duodenal ulcer. 
They are well known, and can be found in 
many text books. There are, however, 
certain points which we have come to 
rely upon as helpful in carrying out opera- 
tions for duodenal ulcer. 

Finney Pyloroplasty. We have recently 
revived our interest in this surgical pro- 
cedure, and the happy results which have 
attended its use in properly selected cases 
are due in no small measure to the fact 
that we probably have become more pro- 
ficient in the technique of the operation. 
Two points have made for this proficiency. 
First, the thorough mobilization of the 
duodenum, should be done as a definite 
and deliberate preliminary step by incis- 
ing the peritoneal reflexion along the 
lateral wall of the descending limb of the 
duodenum. In this way the duodenum 
may be adequately mobilized, and permit 
of the anastomosis being made without any 
tension on the suture line, and without 
any axial rotation of the duodenum. 
Secondly, we believe that an ample stoma 
should be made. This necessitates carrying 
the limb of the stoma which is on the 
duodenum to a point below the level at 
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which the common bile duct enters the 
duodenum through the ampulla. This per- 
mits of a ready and free interchange of 
duodenal and gastric contents, and thus 
counteracts any free hydrochloric acid 
which may be present in the stomach. 
(Fig. 4.) 

Gastroenterostomy. All textbooks and 
many surgeons lay great emphasis upon 
the necessity for a short proximal jejunal 
loop in a posterior gastroenterostomy. In a 
patient who has visceroptosis, the excur- 
sion of the stomach between the prone and 
the erect posture is so great that with a 
short loop of jejunum proximal to the 
stoma, the stomach in the erect posture 
will be hitched up and the pyloric end will 
lie on a level below the stoma and thus 
interfere with adequate emptying. (Fig. 
12.) For this reason we use a long proximal 
jejunal loop whenever we do a gastro- 
enterostomy. We have found no disadvan- 
tage to this; in fact it overcomes the 
difficulty mentioned above, and should the 
patient be so unfortunate as to develop a 
jejunal ulcer, it makes the surgical pro- 
cedure for the cure of this disease safer 
than if a short loop were present. 

Gastric Resection. The free mobiliza- 
tion of the duodenum, and the isolation of 
the blood supply of the duodenum and the 
stomach, we believe to be of major impor- 
tance. The left gastric artery can readily 
be isolated from the lesser curvature by 
the production of an artificial edema pro- 
duced by the injection of 20 c.c. of 14 per 
cent novocaine along the lesser curvature. 
The vessel is then triple clamped and 
divided so as to leave two clamps on the 
proximal end and one on the distal end. 
(Fig. 5.) This permits of a double ligature 
on the proximal end under direct vision, 
thus ensuring against subsequent hemor- 
rhage. The duodenal stump may be dealt 
with, as suggested by Shenstone,” by 
means of the application of three Kocher 
hemostats and dividing the tissues so as 
to leave two forceps on the duodenal 
stump and one on the pyloric antrum. The 
duodenal stump then can be closed ade- 
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quately by oversewing the frill which will 
be left by the removal of the proximal 
hemostat. This row of sutures then can be 
buried by a second row. The angles of the 
wound can best be closed if the first stitch 
of the second layer starts with the needle 
being inserted parallel to the long axis of 
the duodenum, as illustrated in Figure 6, 
and the superior angle can be effectively 
closed by means of a purse-string. The 
remnant of the gastrocolic omentum can 
be fastened over this closure by means of 
interrupted sutures. 

Such a technique has been effective in 
preventing duodenal fistulae in all save 
one instance. The lesser curvature can be 
amputated and closed with safety by using 
a Schoemaker!” clamp. This clamp, which 
consists of two separate blades, again 
utilizes the principle of oversewing a con- 
trolled frill of tissue. The details of the 
application of a Schoemaker clamp and 
the smaller forceps applied near the greater 
curvature to form the new stoma are well 
illustrated in Figure 6. 

Posterior Polya Operation. In restoring 
the continuity of the tract by means of a 
posterior Polya operation, the lateral mar- 
gin of the opening in the _ gastrocolic 
omentum is sutured to the posterior gastric 
wall before the anastomosis is undertaken. 
(Fig. 7.) We have felt that one of the most 
important causes of post-operative vomit- 
ing is the axial rotation of the jejunum pro- 
duced during the course of the anastomosis. 
In order not to carry the suture line suffi- 
ciently far afield to make this possible, all 
anastomoses are started by placing inter- 
rupted sutures at either end of the proposed 
stoma. Tightening these sutures and put- 
ting tension on the proposed suture line 
until the suture is completed (Fig. 8), pre- 
vents such axial rotation. On the comple- 
tion of the ordinary anastomosis, the 
proximal limb of the jejunum is sutured 
by two purse-string sutures to the newly- 
reconstructed lesser curvature. (Fig. 8.) 
This serves two purposes: (1) it rein- 
forces the angle of the gastrojejunal 
anastomosis; and (2) it lifts the proximal 
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jejunal loop at a level higher than the 
stoma and prevents the gastric efflux from 
entering the blind jejunal and duodenal 
loop. In this anastomosis, as in gastro- 
enterostomy, we believe it is an advantage 
to use a long jejunal loop. Suture of the 
medial cut layer of the gastrocolic omen- 
tum to the anterior wall of the stomach 
then places the anastomosis definitely 
retrocolic. (Fig. g.) 

In the extensive resections, particularly 
in the high-lying gastric ulcers, we are 
now using this technique of gastrojejunal 
anastomosis in an_anticolic position, 
and, contrary to former experience, have 
found that the anticolic anastomosis works 
perfectly well. The only alteration in 
the technique has been the insertion of the 
two purse-string sutures which hold the 
proximal jejunum high on the newly- 
constructed lesser curvature. In some 
cases, in which there has been a posterior 
wall duodenal ulcer penetrating into the 
duodenum, our belief in the necessity for 
resection of the pyloric antrum has created 
a difficult technical problem. We have 
evolved a technique which will exteriorize 
such an ulcer without disturbing the base. 
This technical procedure is adequately 
presented by means of the illustrations. 
(Figs. 10 and 11.) 

It seems trite to say that the pre- and 
post-operative care of patients who submit 
to gastric operations is of the utmost 
importance. The basic principles which 
we believe must never be disregarded, but 
always fulfilled before any operation is 
undertaken are: 

1. The correction of the biochemical dis- 
turbances associated with the disease. 
Outstanding are dehydration, under-nour- 
ishment, and secondary anemia. 

2. The physiologic upsets accompany- 
ing obstruction at the pylorus must be 
corrected by means of prolonged suction 
drainage. 

3- We believe that spinal anesthesia, 
using nupercaine, administered and super- 
vised by a competent medical anesthetist, 
is the ideal anesthetic for such operations. 
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4. Post-operatively, adequate fluid bal- 
ance must be maintained. . . . Rest, and 
freedom from pain must be secured by the 
judicious use of sedatives. 

5. Finally the patients must continue 
throughout their lives to be moderate in 
the expenditure of energy, both mental and 
physical, must continuously abstain from 
the use of alcohol and tobacco, and follow 
a regimen of frequent meals, adequate holi- 
days, and controlled responsibility. The 
realization that no surgical procedure as 
yet devised is more than a _ physiologic 
make-shift, which is no substitute for the 
self-discipline of a carefully-controlled life 
is of the utmost importance. The reward of 
economic efficiency, freedom from physical 
distress, and the mental peace which 
accompanies the tranquillity of such a 
regimen more than compensates for any 
restriction which may be imposed upon 
such individuals. 


CONCLUSIONS 


1. Duodenal ulcer is not a local disease: 
rather is it a local manifestation of a 
constitutional disturbance. 

2. The surgeon is not concerned with 
the treatment of uncomplicated duodenal 
ulcer. 

3. Surgical procedures are necessary to 
deal with the complications of duodenal 
ulcer: perforation, scar stenosis of the 
pylorus, penetration, recurrent hemor- 
rhage, or in duodenal ulcer occulta. 

4. Suitable closure of the acute perfora- 
tion of a duodenal ulcer after correcting 
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the biochemical upsets is the surgeon’s 
sole responsibility. 

5. No operation should be undertaken 
for duodenal ulcer until it is proved that 
the patient has followed an adequate 
non-operative regimen without relief of 
symptoms. 

6. Indirect operations of gastroenteros- 
tomy or Finney pyloroplasty are applicable 
only to scar stenosis of the pylorus or to a 
penetrating ulcer, if both are accompanied 
by a low incidence of free hydrochloric 
acid in the stomach. 

7. In the group of penetrating ulcers 
with no pyloric obstruction, accompanied 
by a high incidence of free hydrochloric 
acid, a radical subtotal gastric resection, 
accompanied by the excision of the pyloric 
antrum, is the operation of choice. Such 
an operation is compatible with comfort 
and efficiency with the work, diet and 
environment of an unskilled laborer. 
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GASTRODUODENOSTOMY OR GASTROJEJUNOSTOMY 
CERTAIN ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS 
J. M. T. Fryney, Jr., 


BALTIMORE, 


O much has been written on the rela- 
tive merits of the various types of 
operations on the stomach that any 

addition to this literature would seem 
superfluous. Such is possibly the case, 
but we propose to consider the question 
from a slightly different approach from 
that which is commonly employed. 

It is quite usual to have any theories, 
recommendations or conclusions backed up 
by a more or less imposing array of 
statistics, the size of whose figures reflects 
the popularity or prominence of the clinic 
or individual involved in the report. 
There are certain fallacies, some apparent, 
others rather intangible, in such method of 
argument. 

In the first place, the criteria for judg- 
ing the degree of success or failure of a 
given procedure may vary widely with 
different individual investigators and yet 
be expressed in such terms as to make them 
appear comparable. Obviously any com- 
parison of such figures under such a mis- 
apprehension would be not only valueless, 
but actually often false and misleading. 

In the second place, adequate follow-ups 
on stomach cases must cover a period of a 
good many years to be worth anything, 
and further, should be conducted and 
judged by some one individual so that the 
resulting examinations and information 
may be uniform in basic facts and infer- 
ences. Follow-up reports sent in by pa- 
tients, their families, or other physicians 
are all too apt to be worthless because of 
the omission of some important details, or 
the misinterpretation of signs, symptoms, 
or statements relating to personal history. 
Anyone who has attempted any sort of an 
extensive follow-up will immediately recog- 
nize the difficulties referred to. To have the 
collected data be of real value, every case 
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should be examined personally by the same 
individual and according to some uniform 
plan. Obviously in a large number of in- 
stances this would be impossible, since the 
patients comprising the series are drawn 
from widely separated communities all 
over the country. A less obvious corollary 
which might vitiate figures obtained in any 
incomplete coverage of a group of cases, is 
that frequently those whom it is impossible 
to contact and obtain data on are those 
who have experienced unsatisfactory re- 
sults from their operative treatment. Many 
have meantime gone elsewhere to obtain 
relief because of loss of faith in the original 
operator due to such failure. 

In the third place, end results of the 
same operation performed by two different 
operators may vary widely according to the 
operative skill of the man employing it 
rather than any inherent virtue or fault in 
the operation itself. The same is true from 
a different angle, namely the patient. One 
may abuse and ruin a perfectly good opera- 
tion, while another by care and self-nursing 
may get along well with an inferior techni- 
cal job. Such factors are almost impossible 
to express in group figures, and hence 
mitigate against their accuracy. 

In the fourth place, what might be 
termed “‘human frailty” must at times be 
discounted. Where a person is intensely 
interested in one particular method or 
procedure, he may entirely unconsciously 
and in spite of himself, allow his judgment, 
and resultant figures, to reflect this prej- 
udice. Or, if he be overly impressed by this 
danger and determined not to succumb to 
it, he may go to the opposite extreme, and 
lean so far over backward in his estimates, 
as to do an injustice to his pet. In either 
event, the result would be inaccurate for 
scientific comparison on a non-partisan 
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factual basis. For these, as well as other 
less expressible reasons, we do not intend 
to collect, codify, and analyze group 
statistics of our own operative cases and 
those from other clinics. 

We propose, rather, to approach the 
subject of pyloroplasty and gastroduo- 
denostomy in this brief consideration, from 
an entirely different angle, namely that of 
anatomy and physiology. Suffice it to say 
on the statistical basis, that our results 
with these types of operation compare 
favorably with those figures compiled 
elsewhere on other types of operative 
procedures. 

It is exceedingly elementary to draw 
attention to the fact that the stomach 
normally empties into the duodenum, not 
into the jejunum. Equally trite is the fact 
that normal stomach contents are acid and 
the duodenal contents alkaline, as are the 
jejunal. The difference lies in the fact that 
by usage from the time of inception of 
each individual human organism, the 
duodenal mucosa has become accustomed 
to the periodic introduction of acid mate- 
rials, whereas the jejunal mucosa never has 
to face such problem or insult until the 
surgeon suddenly upsets the anatomic 
arrangements of nature. Until some by- 
pass is artificially made to deliver stomach 
contents directly into jejunum, the latter’s 
reaction is constantly on the alkaline side, 
due to the neutralization of acid effected in 
the duodenum by admixture with bile and 
pancreatic secretions. That this is impor- 
tant has been clearly brought out many 
times by different experimenters who cite 
the high percentage of duodenal ulcers 
obtained when these alkaline buffer fluids 
are experimentally shunted elsewhere. It 
would seem logical, therefore, to say that 
rapid and effectual neutralization of the 
acid stomach contents is an important 
factor in the prophylactic prevention of 
mucosal ulceration. That it is the sole 
etiologic consideration, we do not contend; 
but that it is an important one, which 
should not be overlooked, we insist. The 
natural place for this interaction to occur 
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is In contact with duodenal mucosa, which 
has been shown to be much less susceptible 
to damage, during the process, than 
jejunal mucosa. What would be more logi- 
cal then than the operative maintenance of 
the normal anatomic gastro-duodeno-je- 
junal relationships whenever possible? 

That interference with and slowing up of 
the normal emptying of the stomach tends 
to increase the acidity of its contents has 
been noted many times both clinically and 
experimentally by numerous observers. 
This is true whether the cause be spasm of 
the pyloric sphincter or an organic ob- 
struction. The main exception to such a 
statement is in the presence of a neoplasm 
involving a considerable portion of the 
stomach wall, and, at least presumably, de- 
stroying many of the acid-forming glands. 
This fact furnishes one of the main differ- 
ential diagnostic aids in distinguishing 
spastic or cicatricial obstructions from 
those of neoplastic origin, except in the 
very late stage with a tremendously dilated 
stomach. 

Just as it is important to chew food 
adequately in order not only to break it up 
into easily digestible fragments, but also to 
mix the salivary juices with it, to start the 
proper digestion of certain of its com- 
ponent elements, so also is it important to 
have the food mass kept long enough in the 
stomach to have it thoroughly mixed with 
the gastric secretions. A stomach may 
empty too rapidly as well as too slowly for 
the good of the patient. The food may be 
insufficiently prepared for proper small 
intestinal digestion, just as it may become 
too acid for the good of the small intestinal 
mucosa. This factor must be borne in 
mind when performing any gastrointestinal 
anastomosis. 

When any type of plastic operation is 
used at the pylorus, it involves cutting the 
sphincter, and hence, at least theoretically, 
putting it out of commission. This would 
seem to induce an immediate and too rapid 
emptying of the contents of the stomach 
into the duodenum. Actually, however, 
such is not the case. The emptying time of 


120 American Journal of Surgery 


the stomach remains somewhat prolonged 
for several months, usually gradually re- 
turning to within normal limits in about 
four to six months following the Finney 
type of pyloroplasty. The exact mechanism 
of this mild retardation we cannot give. 
Entirely parallel with this, however, is a 
persisting mild hyperacidity which tends 
to return to normal along with the empty- 
ing time. By this statement, we do not 
mean that the very slow emptying and high 
grade hyperacidity of a marked pyloric 
stenosis are maintained; such time and acid 
level will be materially lowered imme- 
diately, but may not return to entirely 
normal limits for some months. 

With the ordinary gastrojejunostomy, 
either anterior or posterior, the rapidity of 
the emptying is dependent upon two fac- 
tors: (1) the degree of patency of the 
pylorus and (2) the size and position of the 
new stoma. If the latter is situated in 
the most dependent portion of the stomach, 
and of a large size, andif at thesame time the 
degree of stenosis of the pylorus is extreme, 
the stomach will empty very rapidly. On 
the other hand, if the pylorus is fairly 
patent, a large portion of the gastric con- 
tents will go through this natural way 
rather than through the new stoma, and 
the emptying time may be speeded very 
slightly, even in the presence of a large 
artificial opening. 

The degree of acidity is affected compara- 
tively slightly by the gastroenterostomy, 
and tends to remain in the neighborhood 
of the increased figures which preceded the 
operation. Where there has been a partial 
gastric resection, the degree of residual gas- 
tric acidity is largely dependent upon the 
amount of stomach removed. It has been 
shown that the acid-forming glands are 
found in the mid and fundic portions of 
the organ; very few if any are in the pyloric 
end. Therefore, it requires a fairly extensive 
resection materially to reduce the area of 
acid-forming mucosa, and a virtually com- 
plete gastrectomy to remove it all. 

Many resections which are performed 
are of such limited extent—virtually no 
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more than a pylorectomy—that the acid 
manufacturing powers of the stomach are 
affected little if at all. Under such condi- 
tions if a gastroduodenal anastomosis is 
employed—either end-to-end as in Billroth 
1, or we believe better still, end-to-side as 
in Haberer-Finney—this acid is introduced 
immediately into the presence of the 
alkaline bile and pancreatic juice for 
neutralization, while still contained by 
mucosa accustomed to this function. If on 
the other hand, a gastrojejunal anasto- 
mosis of the Reichel-Polya or Roux type 
is employed, the neutralization must take 
place over the jejunal mucosa, which is 
entirely. unaccustomed to such function. 
If, in addition, as is sometimes advocated, 
an enteroenterostomy has been made 
between the afferent and efferent limbs of 
jejunum, the alkali available for neutral- 
ization at the site of the stoma is further 
reduced, with a corresponding increase in 
the incidence of marginal or jejunal ulcer 
at the stoma. In the more extensive gastric 
resections, where. sufficient of the acid- 
forming area has been removed to reduce 
the acidity permanently to normal or 
below, this objection does not hold, but 
here a mechanical one does crop up. 

No matter how much _ stomach is 
removed, if that portion remaining is anas- 
tomosed to duodenum—whether end-to- 
end or end-to-side—it will maintain an 
essentially transverse position, such as 
originally existed. In such position it makes 
little difference what the size of the new 
anastomotic opening may be, so far as the 
rapidity of emptying is concerned, pro- 
viding it is as great as the diameter of 
the duodenum. In the final analysis, the 
maximum possible is the caliber of the 
single efferent limb of duodenum, even 
though the full size of the cut end of the 
stomach be employed in a lateral anasto- 
mosis to the stump of duodenum, making 
a stoma 3 or 4 inches in length. 

On the other hand, where the stump of 
the stomach is anastomosed to a loop of 
jejunum, whether it be brought up in the 
antecolic or in the retrocolic position, the 
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direction of the axis of the remaining por- 
tion of the stomach is immediately altered 
to an essentially vertical position. This 
allows gravity to hasten the emptying of 
the food contents from the stomach into 
the jejunal loop too rapidly, unless the size 
of the stoma is limited by the reduction of 
the open end of the stomach before anasto- 
mosis is performed. Bear in mind the fact 
that the loop of jejunum is composed of 
two limbs, not just one as in the duodenal 
anastomosis, and therefore the ultimate 
size of the stoma is not limited by the 
caliber of the jejunum, but by double that 
size. At least theoretically, and we believe 
frequently practically as well, if the food 
contents of the stomach are extruded too 
rapidly for the single efferent limb of 
jejunum to take care of all, the rest of the 
material backs up in the afferent loop 
sufficiently at times to institute the so- 
called vicious circle and cause real trouble. 
If the size of the stoma be reduced suffi- 
ciently to guard against this during the 
immediate post-operative period, it is 
quite possible that the further reduction 
due to inevitable contraction of scar tissue 
may eventually so diminish the caliber as 
to give more trouble. 

There is one other point to which we 
would refer that concerns certain technical 
difficulties and potentialities. As regards 
any form of pyloroplasty or gastroduoden- 
ostomy, the ability properly to employ it is 
directly dependent upon the ability prop- 
erly to mobilize the duodenum. For a 
pyloroplasty this means principally the 
first and second portions; for a gastro- 
duodenostomy of the end-to-end (Billroth 
1) type, the same; but for the Haberer- 
Finney end-to-side, or the Jaboulay sub- 
pyloric side-to-side, mainly the second and 
third portions. One must be able to approxi- 
mate without tension the two sides, gastric 
and duodenal, of the projected anastomosis 
to insure a good functional result. 

The mechanics of duodenal mobilization 
have been covered fully in a recent article, 
and we will not detail them again here. 
Suffice it to say that in a majority of 
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instances this can be adequately and rela- 
tively easily done. Once the anastomosis 
has been made, there is practically no 
chance for mechanical trouble, provided 
the ostium is large enough, both for the 
immediate needs and to allow for the scar 
contraction which is bound to take place. 
The danger of kinking is eliminated by the 
fixed position of the remaining undisturbed 
portion of duodenum. The possibility of 
constriction by a contracting or badly 
placed leaf of mesentery is non-existent. 
There can be no backing up of stomach con- 
tents into a blind afferent bowel segment, 
because there is but one limb of bowel 
involved, and that efferent; if it was 
adequately patent before the anatomosis, 
it will remain so after it. 

If the pylorus and first portion of the 
duodenum are so bound down with scar 
tissue of a chronic ulcer, or too densely 
attached to under surface of liver and 
common duct to be properly freed; or if the 
seat of an ulcer, perforating into and 
intimately involving the head of the 
pancreas behind, interferes with proper 
mobilization for the performing of a 
pyloroplasty or prohibits a resection; then 
quite frequently one can still mobilize the 
second and third portions to allow of a 
subpyloric Jaboulay type of gastroduo- 
denostomy, which has all the advantages 
referred to above. Incidentally, this is an 
operation which in our opinion is far too 
seldom used, which is simple to perform, 
and which accomplishes everything that a 
gastrojejunostomy does without many of 
the latter’s objectionable features. 

Now as regards the technical and 
mechanical side of any type of gastro- 
jejunostomy, there are a good many con- 
siderations. If there is to be a retrocolic 
or posterior approach, there may be the 
difficulty of a short or excessively fat 
mesentery of the transverse colon, and 
troublesome bleeding if a vessel escapes and 
retracts back between its leaves. There is 
the danger of constriction of the stoma if 
this mesocolon is not sutured far enough up 
on the stomach, and the possibility of its 
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forming an hour-glass constriction of stom- 
ach if sutured too far up. Or if not anchored 
sufficiently, front and back, the hazard of 
another loop of gut slipping up through the 
defect and becoming strangulated. There is 
the still constant argument of short or 
no-loop as opposed to long loop, and iso- 
as opposed to anti-peristaltic presentation 
of the loop for anastomosis. All of which is 
proof of the fact that there can and does 
occur a kinking of either afferent or efferent 
bowel limb, or both, at times, and when 
it does occur it is generally a serious 
complication. 

If there is to be an anterior or antecolic 
approach, how long shall the loop be, shall 
it perforate, split, or cradle the great 
omentum, and shall there be an additional 
enteroenterostomy between the afferent 
and efferent jejunal limbs? AIl these are 
debatable questions, and are kept alive 
because results are not sufficiently satis- 
factory. There would seem to us to be 
potential mechanical difficulties far in 
excess of the simple mobilization of the 
duodenum where such is possible. We will 
grant that it is not feasible in 10¢ per cent 
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of cases, but we insist that it is in far many 
more instances than where this procedure 
is thought of or attempted. 

In conclusion, we cannot do more than 
again urge surgeons to review in their own 
minds the pros and cons of the operative 
procedures available in dealing with lesions 
of the stomach, to familiarize themselves 
with the advantages, disadvantages, and 
difficulties of each, so that they may be ina 
position to use that particular type of 
operation best suited to each case which 
comes under their care. It would seem 
obvious that no one method of attack 
would be suitable in every case. It would 
seem desirable, where possible, to maintain 
nature’s normal anatomic and physiologic 
relationships, and to avoid alteration of 
these except where such a course is really 
absolutely necessary.* 

* No extensive bibliography will be appended here. 
Those who are interested in the physiologic, anatomic, 
and technical considerations involved in this article are 
referred to two articles and their appended bibliog- 
raphies, recently published: 

DeBakey, M. The physiology of peptic ulcer. Surgery, 


2: 663; 1037. 
Finney, J. M. T., Jr. Pyloroplasty and gastroduoden- 
ostomy. Surgery, 2: 738, 1937. 


INDICATIONS FOR AND END RESULTS OF SURGERY IN 
THE TREATMENT OF DUODENAL ULCER — 


Georce CRrILE, M.D., AND GEORGE CRILE, JR., M.D. 
Cleveland Clinic 


CLEVELAND, OHIO 


N 1922, 35 per cent of the patients with 
duodenal ulcer seen at the Cleveland 
Clinic were subjected to surgical opera- 

tions. In 1937 only 5 per cent of the 
patients with duodenal ulcer required surgi- 
cal treatment. In the past fifteen years, 
therefore, we have become seven times 
more conservative in recommending opera- 
tive treatment for duodenal ulcer. 

This trend toward the conservative 
management of duodenal ulcer is the result 
not only of the superior methods of medical 
management that the gastroenterologist 
now has at his disposal, but also of the 
experience gained in following more than 
2600 patients with duodenal ulcer, many 
of whom, especially in the earlier days, 
were subjected to surgical operations. 

An analysis of the results in 100 con- 
secutive cases of duodenal ulcer treated by 
surgery indicates that our growing con- 
servatism and desire to manage these pa- 
tients on a medical regimen is well justified. 
Yet we should like to emphasize again that 
certain of the complications of duodenal 
ulcer such as perforation, persistent or re- 
current obstruction, and recurrent hemor- 
rhage, demand surgical intervention and 
that the best interest of the patient will be 
served if surgery in these cases is not 
delayed. 


ANALYSIS OF I00 CONSECUTIVE CASES 
OF DUODENAL ULCER TREATED 
BY SURGERY 


The indications for operation in 100 
consecutive cases of duodenal ulcer treated 
by surgery are given in Table 1. 

The operations performed for the relief 
of these symptoms are shown in Table 1. 

Seventy-four per cent of these patients 
were followed for from six months to ten 


TABLE I 
LEADING SYMPTOMS BEFORE OPERATION 
Per Cent 
Acute perforation.................. 8 


years after operation, an average follow-up 
period of forty-six and one-half months. 


TABLE 11 
OPERATIONS PERFORMED 
Per Cent 

Posterior gastroenterostomy......... 72 
Resection of stomach (posterior polya 

in the majority of cases).......... 14 
Closure of perforated ulcer.......... 6 
Posterior gastroenterostomy and pli- 

cation of perforated ulcer......... 2 


Anterior gast roenterostomy......... I 


RESULTS FOLLOWING POSTERIOR 
GASTROENTEROSTOMY 


As indicated in Table 1, posterior gastro- 
enterostomy was the operation of choice in 
seventy-two of the 100 cases. In this series, 
there were three hospital deaths, a mortal- 
ity rate of 4.2 per cent. 

In sixteen cases, the gastroenterostomy 
was performed for obstruction. Fourteen, 
or 87.5 per cent, of these patients obtained 
complete relief of all symptoms referable to 

TABLE 111 
RESULTS OF POSTERIOR GASTROENTEROSTOMY 
FOR OBSTRUCTION 
Sixteen Cases (Post-Operative Deaths Not Included) 


Per Cent 
Result Number of Total 
of Cases 

Cases 

Completely relieved..............| 14 87.50 
Partially relieved................. I 6.25 
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ulcer or obstruction. One patient (6.2 per 
cent) obtained partial relief, and one pa- 
tient obtained no relief. (Table 1.) 

The end results of gastroenterostomy in 
thirty-three patients whose outstanding 
complaint was pain were less satisfactory 
than when the leading symptom was ob- 
struction. In 60.6 per cent of the cases, 
complete relief of symptoms was obtained, 
but it should be noted that a few of the 
patients found it necessary to remain on a 
guarded diet in order to avoid a recurrence 
of symptoms. Partial relief was obtained in 
18.2 per cent, and 21.2 per cent failed to 
obtain any striking relief of symptoms 
unless they adhered to a rigid medical 
regimen. (Table tv.) 


TABLE Iv 
RESULTS OF POSTERIOR GASTROENTEROSTOMY 
FOR PAIN 


Thirty-three Cases (Post-Operative Deaths Excluded) 


| Per Cent 


Result Number | of Total 
of Cases 
| | ases 
| | 

Completely relieved............. | 20 | 60.6 
Partially relieved................| 6 | 18.2 
| 7 20.2 

| 100 


The results of gastroenterostomy for 
pain must therefore be classified as being 
good only in conjunction with dietary 
management of the ulcer. Operation alone 
cannot be considered to effect complete and 
permanent relief of pain in all cases. The 
results in the older patients were distinctly 
better than in the younger, permanent 
relief of symptoms being 20 per cent more 
common in patients over 45 years of age 
than in those under 45. 

In five cases, posterior gastroenteros- 
tomy was performed because of a history 
of recurrent hemorrhage from a duodenal 
ulcer. Four of these five patients had no 
recurrence of the hemorrhage and in one 
case there was a recurrence of the bleeding. 


(Table v.) 
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TABLE v 
RESULTS OF POSTERIOR GASTROENTEROSTOMY 
FOR BLEEDING 
Five Cases (Post-Operative Deaths Not Included) 


Per Cent 
Result Number of | of Total 
Cases C: 
ses 
| 
Completely relieved......... 4 | 80 


| 
(recurrence of | 
hemorrhage) | 


The end results of gastroenterostomy 
for obstruction, pain, and bleeding are 
summarized in Tables 111, 1v, and v. 

It is clear from the foregoing data that 
the best results following posterior gastro- 
enterostomy are obtained when obstruc- 
tion is present. When gastroenterostomy is 
to be performed for pain or hemorrhage, it 
must be with the understanding that the 
patient will continue to follow a guarded 
diet and will consider the gastroenteros- 
tomy as an adjunct to medical manage- 
ment. It has been our experience, however, 
that ulcers which are intractable to medical 
therapy before operation will usually yield 
readily to treatment after gastroenteros- 
tomy is performed. 


GASTRIC RESECTION 


The post-operative mortality rate from 
gastric resection has been approximately 
three times as great as that from gastro- 
enterostomy. Gastric resection is therefore 
an operation which, in the absence of 
special indications, should not be advised 
for a disease which is essentially benign. 

In addition, although gastric resection 
effects a cure of the ulcer in the great 
majority of cases, it has been our experi- 
ence that in some cases this procedure 
replaces the symptoms of ulcer with other 
types of distress which may be equally 
annoying to the patient. Thus, 20 per cent 
of the patients having gastric resections 
complained of gastric symptoms com- 
parable in severity to those produced by 
the ulcer which had been resected and in 
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one instance hemorrhage from a gastro- 
jejunal ulcer occurred. It is doubtless a 
satisfaction to the surgeon to have cured 
the duodenal ulcer, but the patient cannot 
enjoy this satisfaction if he continues to 
experience pain. Many of the patients 
whose stomachs had been resected were 
forced to follow a guarded diet in order to 
be free of symptoms and hence the post- 
operative course of the patients with gastric 
resections, although the ulcer may be 
cured, may entail as much attention to diet 
and as much gastric distress as is reported 
to occur In patients subjected to more con- 
servative procedures. The greater mor- 
tality rate associated with gastric resection 
should influence the decision, wherever 
possible, in favor of the more conservative 
measures. 


DISCUSSION 


From the foregoing data, it is clear that 
gastric surgery, and particularly the more 
radical and hence more dangerous types 
of gastric surgery, although perhaps curing 
the ulcer, do not always result in the com- 
plete and permanent relief of gastric dis- 
tress. In addition, as Gray! has stated, 
‘‘Promiscuous resection of the stomach for 
duodenal ulcer does not seem to be war- 
ranted. The risk of a fatal outcome with 
this procedure is probably greater than is 
the possibility of obtaining an_ unsatis- 
factory functional result or a recurrent or 
anastomotic ulceration with the more con- 
servative surgical measures.” For these 
reasons, we have become progressively 
more conservative in recommending radical 
surgery for patients with duodenal ulcer. 

Although we now believe that, with care- 
ful medical management, over 95 per cent 
of the patients with duodenal ulcer can 
carry on their normal activities in safety 
and comfort, there are certain complica- 
tions of peptic ulcer which demand surgical 
intervention. 

The first of these is acute perforation. 
The perforation should be closed as soon 
as possible and no further surgery should 
be attempted at this time. In our experi- 
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ence, the mortality rate following gastro- 
enterostomy and closure of a perforated 
ulcer has been unjustifiably high. We be- 
lieve with Roscoe Graham? that in the 
presence of a perforated ulcer the surgeon 
should ‘“‘deal in the most simple manner 
only with the lesion which creates the 
hazard to life.’”” Graham records thirty-six 
consecutive operations for perforated ulcer 
without a death. 

Pyloric obstruction may occur as the 
result of inflammatory edema, spasm, or 
actual cicatricial stenosis secondary to a 
duodenal ulcer, and often will be com- 
pletely relieved by skilful medical manage- 
ment with the patient at rest in the 
hospital for a few days to two weeks. If, 
however, no relief is obtained or if the 
obstruction recurs, posterior gastroenter- 
ostomy will give prompt and permanent 
relief with maximum safety. Obstructing 
duodenal ulcers rarely recur after gastro- 
enterostomy. Hence, in cases with obstruc- 
tion, resection of the ulcer or resection of 
the stomach are unnecessary and, in view 
of the increased mortality rate associated 
with these procedures, they are undesirable. 

The mortality rate in patients with 
bleeding duodenal ulcer treated conserva- 
tively is considerably higher than has been 
generally recognized. The recent studies of 
Kiefer? show that the mortality rate in 
this condition is approximately 5 per cent. 
As Allen and Benedict! have shown, this 
mortality rate increases with advancing 
age and with each succeeding hemorrhage. 
Thus in patients beyond middle age w ‘ho 
have previously had one or more hemor- 
rhages, the case fatality is higher than the 
post-operative mortality rate of a con- 
servative operation for duodenal ulcer. In 
the Lahey series,’ it has been observed 
that, whereas medical management suc- 
ceeded in 60 per cent of the cases of bleed- 
ing ulcer seen after the first hemorrhage, 
only 15 per cent of the patients remained 
well on medical management when more 
than one hemorrhage had occurred. Recur- 
rent hemorrhage therefore affords a sound 
indication for prompt surgical intervention. 
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In older patients and particularly in 
women, conservative surgery gives excel- 
lent results in the treatment of bleeding 
ulcer. A gastroenterostomy or pyloroplasty 
with local excision of the ulcer will usually 
effect a permanent cure of the bleeding. 
Occasionally in younger men, with high 
free acid values, and particularly in those 
who have bled a number of times in spite 
of medical management, it is perhaps wiser 
to resect the stomach, but it should be 
remembered that even extensive gastric 
resections do not give absolute protection 
against the development of a marginal 
ulcer. Extensive operations are contraindi- 
cated in the presence of recent bleeding 
and it is wiser, when the patient is ex- 
sanguinated, to replace the lost blood by 
transfusion, excise the ulcer, and perform 
a pyloroplasty, as recommended by Judd.° 

An ulcer which produces persistent pain 
that is unrelieved by skilful medical man- 
agement, and is severe enough to interfere 
with the patient’s activities, thereby be- 
comes a surgical problem. As has been 
noted previously, approximately 60 per 
cent of the patients on whom conservative 
operations, such as pyloroplasty or pos- 
terior gastroenterostomy, were performed 
for the relief of pain obtained complete 
and permanent relief of symptoms. An 
additional 18 per cent were partially re- 
lieved and could be kept comfortable pro- 
vided they followed a reasonable medical 
regimen. The results of conservative oper- 
ations are not therefore so unsatisfactory, 
particularly when we remember that 20 per 
cent of the patients having gastric resec- 
tions continued to complain of more or less 
severe gastric distress if they were not 
careful in respect to their diet. 

In this series of seventy-two gastro- 
enterostomies, the incidence of known 
gastrojejunal ulcer has been only 1.4 per 
cent. When the increased mortality rate of 
gastric resection is taken into consideration, 
and when the incidence of gastrojejunal 
ulcer following gastroenterostomy is only 
3 per cent in the large series of gastro- 
enterostomies that have been performed 


APRIL, 1938 


at the Mayo Clinic,’ and when the wide 
experiences of such surgeons as Judd and 
Balfour led them to conclude that from 
85 to go per cent of the patients with 
duodenal ulcers treated by conservative 
operations such as gastroenterostomy or 
pyloroplasty were improved, we must 
weigh the problem seriously before recom- 
mending more hazardous procedures for 
the treatment of an essentially benign 
disease. 

Trimble and Reeves* report a series 
of 150 posterior gastroenterostomies per- 
formed at the Johns Hopkins Hospital 
with a 2 per cent mortality rate. A careful 
follow-up showed 74 per cent of these pa- 
tients to be well and free of symptoms refer- 
able to ulcer. The incidence of marginal 
ulcer was only 0.8 per cent. 

Strauss,’ in discussing the post-operative 
course of forty-four patients subjected to 
gastric resection for duodenal ulcer, reports 
the occurrence of one gastrojejunal ulcer 
and failure to relieve the patients of gastro- 
intestinal symptonis in 16 per cent of the 
cases. When the mortality rate in gastric 
resections for peptic ulcer is quoted at 11.8 
per cent by surgeons of as wide experience 
in gastric surgery as Marshall," and when 
Walters" states that the mortality follow- 
ing this operation in the hands of experi- 
enced surgeons is from 7 to 15 per cent, 
strong indications must exist before it can 
be recommended. 

In our opinion, gastric surgery for duo- 
denal ulcer should be avoided if possible. 
When necessary, a pyloroplasty or a gastro- 
enterostomy affords excellent chances for a 
permanent cure with a minimum risk. All 
patients subjected to surgery should re- 
main under medical supervision and should 
continue to consider themselves as ulcer 
patients. If these measures fail, resection of 
the stomach can still be performed. Only in 
the hands of surgeons of such skill and 
experience as Roscoe Graham,? whose 
mortality rate in a large series of gastric 
resections is 3 per cent, does so radical an 
operation seem to be justified in the treat- 
ment of a benign disease. 
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In a small series of carefully selected 
cases in the majority of which gastric 
operations had been performed previously 
for the relief of symptoms of ulcer, Dr. 
Crile, Sr. has denervated the adrenal 
glands and severed the splanchnic nerves. 
This procedure brings immediate relief of 
the symptoms referable to ulcer and in 
some instances has afforded remissions 
lasting throughout the period of follow-up 
and as long as six years. In other cases, 
however, the results after the first year or 
two have been less satisfactory. The status 
of this problem is not yet definitely settled 
and it will remain for the future to tell 
whether or not surgical intervention in the 
sympathetic nervous system will provide a 
means of controlling selected cases of ulcer 
that have not improved with medical 
treatment. 

Since a high strung temperment, over- 
work, and worry constitute the background 
upon which ulcer is generated in many 
cases, it is essential, in conjunction with 
surgery and medical management, there- 
fore, that the patient be taught discipline 
and self-control as a means of minimizing 
the background of nervous tension upon 
which peptic ulcer is generated. 


SUMMARY 


- Duodenal ulcer is essentially a medi- 
a problem and surgery is indicated only 
for its complications, i.e., obstruction, re- 
current hemorrhage, perforation, and pene- 
tration with intractable pain. 

2. Conservative operation such as py- 
loroplasty with excision of the ulcer or 
gastroenterostomy have given good results 
with a low mortality rate. 

3. The mortality rate associated with 
gastric resection is approximately three 
times as great as that of the more conserva- 
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tive operations and the prospects of com- 
plete relief of gastrointestinal symptoms 
are not much greater than with the more 
conservative procedures. 

4. In view of the relatively good results 
obtainable by conservative surgery, we do 
not believe that more radical operations 
should generally be applied in the treat- 
ment of an essentially benign disease. 

5. When duodenal ulcer is complicated 
by hemorrhage, obstruction, or perfora- 
tion, the combination of conservative 
surgery and skilful medical management 
both before and after operation will offer 
more for the patient than either form of 
treatment alone. 


REFERENCES 


. Gray, H. K. Surgical treatment of peptic ulcer and 
its complications. Illinois M. J., 71: 411-413 
(May) 1937. 

2. GraHaM, Roscoe, R. Surgeon’s responsibility in 
treatment of duodenal ulcer. Canad. M. A. J., 

35: 263-268 (Sept.) 1936. 

3. Kierer, Everetr D. Hemorrhage in peptic ulcer. 
Surg. Clin. North America, 14: 1073-1083 (Oct.) 
1934. 

4. ALLEN, ARTHUR W., and BeNnepict, Epwarp B. 
Acute massive hemorrhage from duodenal ulcer. 
Ann. Surg., 98: 736-748 (Oct.) 1933. 

5. Laney, FRANK H. Discussion, op. cit. 4. 

6. Jupp, E. S., and Hazectine, M. E. Results of 
operations for excision of ulcer of duodenum. 
Ann. Surg., 92: 63-573 (Oct.) 1930. 

. EusTeERMANN, Georce B., and BALFour, DoNALD 
C. The Stomach and Duodenum. Philadelphia, 
1935. W. B. Saunders Co. 

8. Trims-e, I. R., and Reeves, D. L. Surgical treat- 
ment of gastric and duodenal ulcers. Bull. Jobns 
Hopkins Hosp., 59: 35-59 (July) 1936. 

9. Strauss, A. A., et. al. Physiological and clinical 

study of patients after subtotal gastrectomy. 

Am. J. Digest. Dis. er Nutrition, 4: 32-37 (March) 


1937: 
10. MARSHALL, S. F. Postoperative complications fol- 


lowing subtotal gastrectomy. Surg. Clin. North 
America, 17: 705-716 (June) 1937. 
11. Watters, W. Operative treatment of gastric and 


duodenal ulcer; physiologic and ‘setlaieaie 
principles influencing type of procedure. J. 
Michigan Med. Soc., 35: 491-496 (Aug.) 1936. 


DIVERTICULA OF THE PROXIMAL INTESTINE: 
DUODENUM AND JEJUNUM 


Donatp GUTHRIE, M.D., AND Mer te J. Brown, M.D. 


Chief Surgeon, Robert 
Packer Hospital 


Fellow in Surgery, 


Robert Packer Hospital 


SAYRE, PENNSYLVANIA 


IVERTICULA of the proximal in- 
testine, although comparatively in- 
frequent, have assumed a more and 

more important place in the differential 
diagnosis of lesions of the gastrointestinal 
tract. Before 1920 the recognition of these 
outpouchings was made only at autopsy. 
At this time Case is given credit for giving 
the first roentgenographic description of 
the lesions of the small intestine, and 
although the last two decades have brought 
improvement in roentgenographic diagno- 
sis, perfection in diagnosis is still wanting, 


DIVERTICULA OF DUODENUM 


Diverticulosis of the duodenum was dis- 
covered at autopsy and reported by Chomel 
in 1710. These lesions were classified as 
surgical curiosities. During the latter part 
of the last century, accurate anatomic de- 
scriptions were given by Virchow, Graser, 
and Fischer, and, their clinical significance 
was brought to the attention of the medical 
profession by the papers of W. J. Mayo, 
Beer, Moynihan, Drummond, Mummery 
and others. 

Harley, in 1875, and Cole and Roberts, 
in 1920, reported diverticula of the duo- 
denum containing gallstones, while Terry 
and Mugler and C. M. Watson reported 
instances of enteroliths in diverticula of the 
jejunum causing intestinal obstruction. 
Morrison and Feldman reported a _ pri- 
mary carcinoma in a diverticulum of the 
duodenum. 

Pathology and Anatomy. The divertic- 
ula of the duodenum may be classified as 
primary and secondary or as congenital and 
acquired. Fletcher and Castleden feel that 
secondary diverticula are due to traction of 
some neighboring inflammatory process, 


such as an ulcer, and invariably occur in 
the first part of the duodenum; these are 
somewhat rare. The primary or congenital 
type is more common; these never occur in 
the first part of the duodenum, but are 
occasionally seen in the third and fourth 
portions. In the majority of instances 
75 per cent) the diverticula are seen 
springing from the concave inner aspect of 
the descending limb, never far from the 
ampulla of Vater, and lying in close rela- 
tionship to the head of the pancreas. These 
outpouchings are often multiple. 

The histologic structure of the primary 
type is frail and, when dissected out from 
the areolar tissue which surrounds them, 
they are collapsed, thin-walled, with the 
layers consisting of mucous membrane, 
submucous coats of the intestine and a few 
bundles of muscle fibers which fade out as 
they reach the fundus. The opening 
in the bowel varies in size, but it may 
be large enough to admit the finger 
tip. Such an opening would favor the 
entrance of intestinal contents, but the 
absence of muscle would create stasis 
within the pouch. Melville stated that no 
inflammatory reaction can be found about 
the necks of these sacs and in reality they 
are herniations of mucous and submucous 
coats through the muscular coat. The 
acquired or secondary diverticula are, on 
the other hand, pouches with three com- 
plete layers. Histologic examinations show 
inflammatory reactions around the necks 
of these diverticula. 

Fletcher and Castleden stated that these 
diverticula are hernias of the duodenal 
wall, and the close relationship of their 
necks to the blood vessels which pierce the 
concave aspect of the bowel, or to the 
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entry of the common duct, suggests a 
gradual developing protrusion through a 
weak spot thus formed. Thus, although 
occasionally found in the young, they are 
more frequently found as age advances. 
Rare instances of inflammation and per- 
foration of these sacs have been recorded. 
Other cases may be associated with cholan- 
gitis and pancreatitis. Melville reported a 
case associated with congenital absence of 
the gall-bladder. 

Incidence. Although Case is given credit 
in this country for having first diagnosed 
diverticulosis of the small intestine by the 
roentgenogram, Melville credits Forssell 
and Key, in 1915, for the first roentgeno- 
logically diagnosed diverticula of the duo- 
denum. Case reported an incidence of 1.2 
per cent in 6,847 routine roentgenographic 
examinations; Andrews, in 1921, 12 per 
cent in 2,200; Larimore and Graham in 
1927, 0.5 per cent in 3,446; and Edwards in 
1935, 0.97 per cent in 2,247 examinations. 
McMullan found 1.5 per cent; Spriggs and 
Marxer 3.8 per cent, and Cryderman 5.19 
per cent. Odgers quoted these five suitors 
as having found 2.5 per cent in 11,470 
examinations. Lawson found thirty-six 
cases out of 2,250 consecutive roentgeno- 
logic examinations of the gastrointestinal 
tract. 

The incidence, as found by autopsy, 
was: 3.5 per cent in 1,367 examinations 
(Linsmayer 1914); 2.2 per cent in over 
goo (Nagel, 1925); 14.2 and 16 per cent 
(Baldwin and Grant). 

Melville stated that diverticulosis of the 
duodenum is not an uncommon condition. 
Wilkie, in 1913, recorded three cases and 
noted that sixty-eight were reported in the 
literature up to that time. 

Horton, in 145 cases, found 83 per cent 
of the diverticula in the second portion of 
the duodenum on the lesser curvature and 
adjacent to the ducts, while Edwards 
reported 73 per cent in this region in 280 
cases. The sac may lie against, in front of, 
behind or within the pancreas. 

Diverticula of the third portion of the 
duodenum resemble those of the second in 
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structure and lie in close association with 
the pancreas, but since they open down- 
ward are more difficult to fill with barium. 
Roughly, 10 to 15 per cent occur in the 
third portion of the duodenum. 

Authors differ as to whether diverticula 
are more common in men or In women, but 
they agree that they are rarely seen before 
the age of 30 and the majority between the 
ages of 50 and 60 years. 

Diagnosis. The symptoms of divertic- 
ula of the duodenum are not clear cut, 
hence not of great aid in diagnosis. There 
may occur associated biliary tract, pan- 
creatic or gastric lesions, the symptoms of 
which entirely cover up the indefinite 
symptoms of the diverticula. The upper 
abdominal symptoms that are present are 
indications for further gastrointestinal 
study. The roentgenogram has the great- 
est possibilities for diagnosis. 

Routine fluoroscopic examination should 
include the upright, the supine and the 
modified Trendelenburg position, the latter 
being the only position in which an occa- 
sional diverticulum of the third portion of 
the duodenum can be filled with barium. 
The duodenum may be distended with 
barium by blocking the duodenojejunal 
junction with pressure of one hand while 
the other sweeps the barium from the 
stomach through the pylorus. In obscure 
cases a duodenal tube may be utilized to 
distend the duodenum. 

Pendergrass emphasizes the presence of 
peristaltic waves and serrated outlines in 
redundancies and their absence in divertic- 
ula, demonstrated by palpation in the 
right oblique position under the fluoroscope 
and by the study of serial films; also the 
necessity of taking a plain film before the 
barium is given, to eliminate fecaliths, 
stones and calcified glands. Delayed 
films may reveal retained pockets of 
barium within the diverticula after the 
bowel is empty. A distended ampulla of 
Vater must be distinguished from a small 
diverticulum. He believes that the ampulla 
empties more rapidly, is usually smaller 
and presents a comma-shaped, tubular, 
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collar button, dumb-bell or dimpled ap- 
pearance. Melville, in reporting his case of 
congenital absence of the gall-bladder with 
associated duodenal diverticulosis, stated 
there was not suflicient stress laid on the 
possibility of duodenal diverticulosis being 
responsible for the symptoms. He con- 
cluded that in all cases where gall-bladder 
pathology is suspected, examination of the 
duodenum should be made. 

Treatment. Guthrie and Sharer stated 
that medical treatment of diverticulosis of 
the small bowel should be limited to those 
in which the outpouchings are small and the 
symptoms mild. Rest, diet, avoidance of 
large meals and gentle massage may give 
relief. Surgery is indicated in the large type 
or when symptoms persist. Inversion of the 
sac may lead to obstruction, and it is 
preferable to excise the sac and repair the 
defect at right angles to the long axis of 
the bowel. Those with small bases may be 
resected and the stump inverted. Gastro- 
enterostomy or resection of a length of the 
bowel may be required. 

Guthrie and Sharer reported Case 1 
after surgical procedures had been carried 
out; Case 1 is reported here for the first 
time. 


CASE REPORTS 


Case1. A white female, 50 years old, came 
to the clinic November 29, 1935. Her chief 
complaint was vomiting and she stated that 
she had had stomach trouble for about twenty 
years, with gas, vomiting and pain. In March 
of 1935 she developed an acute attack of gas, 
pain and vomiting which continued until 
May, 1935 when, at another clinic, a posterior 
gastroenterostomy was performed for a duo- 
denal diverticulum. Following this operation 
she was relieved of vomiting until about three 
weeks before admission at this clinic. At that 
time she developed acute right upper quadrant 
pain, backache and vomiting; she was con- 
sidered to have acute cholecystitis at another 
hospital and was treated conservatively. Since 
that time she had vomited nearly every day— 
usually about one hour after meals. The 
vomitus on each occasion consisted of undi- 
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gested food and bile. She had lost considerable 
weight and strength. 

Examination at this hospital was essentially 
negative except for diastasis of recti and 
moderate tenderness to the right and above 
the umbilicus. Laboratory findings upon ad- 
mission showed a moderate secondary anemia, 
and the specimen of stool showed a slight 
reaction for occult blood. Blood chemistry 
was within normal limits. Roentgenograms 
showed a rapidly emptying gastroenterostomy. 
The pyloric end of the stomach was narrowed 
and the duodenal cap was seen. The stomach 
did not appear to empty through the duo- 
denum; therefore the diverticulum was not 
visualized. 

Since the vomiting had been the same as 
previous to the posterior gastroenterostomy, 
it was decided that the diverticulum was still 
the cause for the vomiting. Accordingly, 
surgery was advised. On December 3, 1935, 
the patient was operated upon and a large 
diverticulum of the third portion of the 
duodenum was found lying in Treitz’s fossa. 
The diverticulum was dissected free down 
to its neck and was ligated; it was then removed 
and the stump was cauterized. The stump was 
then inverted beneath a purse-string suture 
of linen. It was feared that a vicious circle 
might develop if the gastroenterostomy were 
left in place, and it was therefore dissected 
apart and the rents in the stomach and 
jejunum were closed by the usual method of 
intestinal suture. 

The post-operative course was stormy and 
complicated by much abdominal distention 
and vomiting. These symptoms were easily 
controlled by the method of Wangensteen 
and, after the first twelve post-operative days, 
convalescence was rapid. The patient was dis- 
charged much improved on January 11, 1936. 

This patient was seen at this Clinic on April 
4, 1936 and on May 23, 1937 for other condi- 
tions unrelated to the above described illness. 
She was completely relieved of all her gastro- 
intestinal symptoms. 

Case. A female, 69 years old, came to the 
Guthrie Clinic on August 23, 1935, with a 
history of pain in the right side associated with 
vomiting during the preceding year. For 
four weeks she had vomited everything eaten. 
She had been constipated for thirty years. 

A large movable mass was present in the 
right lower quadrant. The tip of the cecum 
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could not be filled when she was given a 
barium enema. Examination of the stomach 
showed a well defined. diverticulum of the 
third part of the duodenum. (Fig. 1.) 
Exploration, on September 7, 1935, revealed 
a carcinoma of the cecum which was resected 
and followed by a side-to-side anastomosis 
and by an enterostomy. Due to the condition 
of the patient, the duodenum was not explored 
at the time of the operation. She was dis- 
charged from the hospital October 12, free 
of symptoms and in good condition. She 
returned to the follow-up clinic in September 
1937 and was found to be in excellent health. 


DIVERTICULA OF THE JEJUNUM 


The classification of diverticula in the 
jejunum is the same as for the duodenum. 
The congenital sacs are true diverticula and 
are made up of the same layers as exist in 
the normal intestinal wall. The acquired 
variety are herniations of the mucosa and 
the submucosa through the muscle layer; 
there being little or no muscle in their 
walls. 

Historical. Sir Astley Cooper, in 1844, 
first described multiple pouches in the 
upper jejunum of a 65 year old man. In 
1881, Sir William Osler recorded a case of a 
man 65 years old with fifty-five upper 
jejunal diverticula, varying in size from 
that of a cherry to that of a large apple. 
Other cases were described before 1g00 by 
Virchow, Edel, Grassberger, Hanseln, 
Hansemann, Hanau and Nichols. Klebs 
suggested that the pressure of fluid and gas 
in the intestine initiated the develop- 
ment of diverticula. It was Klebs who first 
noted the relationship between diverticula 
and blood vessels; he described the sites of 
entrance of the blood vessels through 
the intestinal wall as the points of least 
resistance. His belief that blood vessels 
caused a drag upon the mucous membrane 
has not been substantiated. 

Graser, in 1899, considered venous con- 
gestion as a factor in causing the weakened 
points in the bowel wall. Fischer, in 1900, 
thought that chronic constipation, traction, 
gas pressure and chronic passive congestion 
were the cause of diverticula. In 1900 also, 
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Sudsuki suggested that degeneration of the 
connective tissue sheath of veins was im- 
portant in the etiology. In 1904, Beer 


Fic. 1. Well defined diverticulum of the duodenum. 


reviewed the subject. Gordinier and Samp- 
son, in 1906, reported a case which was 
probably the first recognized at operation. 
Their patient was a woman, 45 years old, 
who had suffered abdominal pain and 
tenderness, constipation, and had a history 
of having passed two enteroliths. 

In 1918, Braithwaite discovered a case of 
diverticulosis of the small intestine at 
autopsy. There were about sixty diver- 
ticula, each of which coincided with a blood 
vessel which pierced the muscular wall. 
Associated with this condition was an 
aortic aneurysm with atheromatous healing 
which suggested to Braithwaite the para- 
syphilitic cause for the diverticulosis. 

The first roentgenographic diagnosis was 
made by Case in 1920 and he reported two 
cases diagnosed by this method. The year 
following, Stetten reported a case of a man, 
38 years old, with multiple diverticulosis of 
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the colon and two diverticula of the upper 
ileum, which he resected. These diverticula 
had been previously visualized by roent- 
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In 1924, Watson reviewed the literature 
and was able to find a record of twenty- 
nine previously reported cases. He added 


Fic. 2. Portion of specimen from Case 1. The relationship of blood 
vessels to the diverticula is shown. The clamp and forceps 
identify the blood vessels. There may be more than one vessel 
in relation to the large diverticula. 


Fic. 3. Another portion of the specimen from Case 1. Multiple diverticula of varying sizes are shown with 
their relationship to blood vessels either side of the mesenteric line. A bilobed diverticulum is shown at 
the extreme left, while at the extreme right one large outpouching extends across the mesenteric line. 
This large one is probably the result of fusion of two smaller diverticula originally on either side of 
the line. 


genologic studies. Also, in 1921, Cook and 
Hunt reported two cases and MacKechnie 
reported one case. The histories in their 
cases had the indefinite symptomatology 
observed in most such patients. McWil- 
liams reported a case this same year occur- 
ring in a man 71 years of age and 
presenting the symptoms of an acute 
abdomen. 


one case of diverticula occurring in a man 
aged 73 years. He had operated upon this 
patient and found multiple diverticula with 
one of the largest pouches containing an 
enterolith. 

Subsequent to this review, cases were 
reported by Sheppe (1924); Rothschild 
(1925); Heidecker (1928); Miller (1931); 
Tengwall (1931); Boling (1931); Swanberg 
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(1932); Erdmann (1932); and Duckett 
(1932). In 1937, Guthrie and Hughes 


reviewed the literature on diverticula of the 
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upon roentgenologic studies, but even this 
method is far from perfect. 
Incidence. 


Case found an incidence of 


Fic. 4. Five feet of resected jejunum from Case 1, showing about 
seventy diverticula of varied sizes. 


small intestine and found that approxi- 
mately 100 cases had been reported. They 
reported three additional cases. Shortly 
after this recent review and addition of 
case reports, Guthrie and Brown reported 
another single case which was diagnosed by 
roentgenologic studies and was proved by 
operation. Of these four cases reported 
from the Guthrie Clinic it was found that 
two had been diagnosed pre-operatively by 
roentgenologic studies—a percentage of 50. 
However, Guthrie and Brown found that 
only ten cases (10 per cent) of the approxi- 
mate 100 cases had been diagnosed pre- 
operatively. Chapman concluded, from his 
review of the literature, that diagnosis of 
diverticulosis of the small intestine rests 


0.1 per cent in 10,000 consecutive barium 
meal examinations, while at Johns Hopkins 
Hospital 0.5 per cent were found at autopsy. 
One case in 36,357 roentgenographic ex- 
aminations of the stomach and duodenum 
was found by Rankin and Martin at the 
Mayo Clinic. These figures indicated that a 
constant vigil must be kept in order to find 
comparatively isolated cases. As to age and 
sex distribution, the series of fifty-two cases 
reported by Rankin and Martin gave a 
good index. In this group there were thirty- 
eight males with an average age of 55.6 
years, with variation from 21 to 82 years of 
age. 

Pathology and Pathogenesis. The struc- 
ture, anatomically and histologically, of 
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diverticula of the jejunum is somewhat the 
same as that described for diverticula of 
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ent. The high intestinal ileus may quite 
rightly be thought of as a very advanced 


the duodenum. The same factors which degree of irregular contractions. The second 


Fic. 5. Roentgenogram of Case u, showing the large diverticulum of the 
proximal portion of the jejunum. 


play a part in production of diverticula of 
the duodenum are at work in the production 
of outpouchings in the jejunum. Guthrie 
and Hughes concluded from their review 
that all authors agree that the two major 
factors are the point of decreased resistance 
at the site the blood vessel enters the bowel 
and the increased intra-intestinal pressure. 
Edwards’ explanation is the most logical 
and is substantiated by laparotomy and 
roentgenologic observations. 

Guthrie and Hughes postulated that the 
three cases they reported were probably 
sufferers from irregular intestinal contrac- 
tions. The first patient developed a duo- 
denal ileus and died the sixth post-operative 
day. Figures 2 and 3 show portions of 
resected jejunum with the diverticula pres- 


patient developed a vicious circle after 
a posterior gastroenterostomy which had 
been correctly done, as shown by the second 
operation. In the third case, an otherwise 
perfect convalescence was marred by a 
temporary high intestinal ileus. These 
findings in the three cases support the 
theory of Edwards that irregular intestinal 
contractions are an etiologic factor in the 
formation of diverticula, inasmuch as some 
form of functional derangement revealed 
itself in the upper intestinal tract asso- 
ciated with the presence of jejunal diver- 
ticula. The fourth case from this clinic 
recovered without complication since a 
cholecystectomy was done for cholelithiasis 
and work on the diverticula was limited to 
exploration. 
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Symptomatology and Diagnosis. 
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The re- 


to illustrate the varied histories obtainable 


cent review by Guthrie and Hughes showed from patients with diverticulosis of the 
small intestine: 


that vague abdominal pains, flatulence, 


Fic. 6. Roentgenogram of Case 11, showing retained barium in several 
diverticula five hours after the barium meal was taken. 


indefinite digestive symptoms, hematemesis 
in some cases, and bleeding from the bowel 
were symptoms and findings of note to be 
considered in the diagnosis of this condition. 
Rankin and Martin, in their review, found 
only one case with a history of tarry stools. 
Of course, concurrent diseases of the gastro- 
intestinal tract cloud the history seriously 
in diverticulosis cases. Such symptoms 
present in a patient should naturally 
lead to the use of the roentgen examina- 
tions for diagnosis if the pre-surgical 
and pre-autopsy diagnoses are to be 
improved. 

The summary of the four cases reported 
previously from this clinic are included here 


CASE REPORTS 


Case. A white male, 70 years old, entered 
the clinic May 18, 1929, complaining of loss of 
weight and strength for one year. During the 
month preceding admission he developed diar- 
rhea; he had had no previous gastric or bowel 
trouble. The stool contained mucus but no 
blood. A few days prior to admission he had 
vomited several times. He had lost weight from 
215 pounds to 155 pounds (his weight at ex- 
amination). The physical findings at this 
examination were: several bad teeth, enlarged 
tonsils, blood pressure systolic 122, diastolic 80, 
several large external hemorrhoids and a 
moderately enlarged prostate. 

Laboratory findings were negative except for 
lack of free acid in the stomach and occult 
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blood in the stool. Roentgenographic examina- 
tion showed the stomach to be high-riding with 
considerable narrowing of the pylorus, but giv- 
ing no evidence of retention or ulcer. 


Fic. 7. Specimen of resected jejunum 
from Case 111. The diverticula extend 
from one side of the mesenteric line. 
Dissection of the mesentery showed 
several smaller diverticula. 


A pre-operative diagnosis of carcinoma of the 
stomach was made and operation was advised. 
At operation on May 29, 1929, many (seventy) 
diverticula of the jejunum (Fig. 4) of varied 
sizes were found. These began 4 inches from the 
ligament of Treitz and extended down the 
jejunum 5 feet. The involved gut was resected 
and an end-to-end anastomosis was done. The 
patient died on the sixth post-operative day 
with the clinical picture of high intestinal 


obstruction. Autopsy showed no_ evident 
obstruction or infection to account for the 
death. 

Case ut. This patient was a white male, 


60 years old, with an admission complaint, on 
December 28, 1934, of abdominal pain after 
meals and at night, relieved by soda and 
vomiting. During the two months previous to 
admission he had become progressively worse. 

Physical examination gave no clue to the 
diagnosis. There was a slight secondary anemia, 
shown by the blood count, and 3.5 per cent 
sugar in the urine. Roentgenographic studies 
showed the stomach high and to the right with 
small ragged narrowing of the pylorus extend- 
ing into the base of the cap; this smoothed out 
easily. The portion of the jejunum immediately 
under the pylorus gave the appearance of a 
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diverticulum. (Fig. 5.) There was no retention 
at five hours. From the study, a lesion at the 
pylorus was suspected. 

A diagnosis of peptic ulcer with possible 
malignancy, complicated by diabetes mellitus, 
was made. The diabetes was controlled and 
treatment by diet and belladonna was pre- 
scribed for the ulcer. Operation was advised. 

The patient returned to the hospital Janu- 
uary 5, 1935 and was prepared for operation on 
January 9, 1935. At operation a chronic ulcer 
was found in the duodenum and a gastro- 
enterostomy was performed. No diverticulum 
was found at this time. Two weeks following 
operation the patient developed vomiting asso- 
ciated with epigastric distress. Roentgenograms 
showed evidence of an obstruction in the 
jejunum distal to the anastomosis. 

A second operation was performed three 
weeks after the first, and a large diverticulum 
was found in the middle of the proximal loop of 
the jejunum; two other diverticula were found 
below this one. The gastroenterostomy was 
patent. The two upper diverticula were re- 
sected and an enteroenterostomy was done. The 
patient improved and was discharged after four 
weeks. Examination two years after operation 
showed the patient to be well. 

Case ut. A white male, 54 years old, 
entered the hospital on February 8, 1936, with 
the complaint of hemorrhage from the bowel on 
several occasions. For a year previous to admis- 
sion he had had attacks of mucous diarrhea; six 
weeks before admission the diarrhea recurred, 
with large amounts of mucus and some blood 
present in the stools. 

Physical findings at this time showed the 
patient to be pale and apprehensive; blood pres- 
sure was 170 systolic and 100 diastolic; there 
was a systolic murmur over the precordium. 
Abdominal examination was negative, but the 
rectum contained a mass of old blood. Labora- 
tory studies showed some anemia. A transfusion 
was given February 10, 1936. 

After slowly cleaning the gastrointestinal 
tract, several proctoscopic examinations were 
made, with negative findings. Barium enema: 
were given which showed spasticity of the recta! 
pouch and narrowing of the sigmoid. Air injec- 
tion demonstrated no pathologic lesions. Roent- 
genograms of the stomach and intestinal trac' 
were examined and delayed films showec 
retained barium in the small bowel, interpreted 
as diverticula. (Fig. 6.) 
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Operation on February 20, 1936, showed 
twenty-two varying sized, mesenteric divertic- 
ula of the jejunum, beginning 4 inches from the 
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normal limits. A diagnosis of chronic cholecysti- 
tis without stones was made and treatment was 
accordingly prescribed. 


Fic. 8. Roentgenogram of Case 1v. The stomach and duo- 
denal cap were filled. The multiple diverticula of the 
jejunum were well filled with barium. 


jejuno-duodenal junction and involving the 
next 23 inches. The involved area was resected 
and an end-to-end anastomosis was made. 
(Fig. 7.) After a rather stormy convalescence 
the patient was discharged from the hospital 
March 22, 1936. Two reports from the patient 
since that time show that he is well. 

Case tv. A white female, 59 years old, 
entered the hospital on August 14, 1931 with 
the chief complaint of regurgitation of food, 
belching and loss of 7 pounds of weight. The 
regurgitation began in May, 1931 and occurred 
after meals from one to three times a day. She 
had some epigastric pain three days before 
admission. She had an intolerance for acid and 
greasy foods which aggravated the symptoms. 
She had vomited, and the vomitus, on some 
occasions, contained blood, according to her 
doctor. 

Examination at this time showed the abdo- 
men to be obese, with tenderness present in the 
epigastrium. Laboratory tests and the Graham- 
Cole test of gall-bladder function were within 


The patient was quite well until the spring of 
1936 when she had developed severe pain in her 
left shoulder. In August 1936, she was awakened 
by severe pain in the epigastrium which 
radiated to her back. After three or four days in 
bed, she felt well again. In September and 
October 1936, she had pain in the left shoulder 
which was treated by twenty-two chiropractic 
adjustments. In November 1936, she spat up a 
large amount of material of coffee ground 
character, following which she was advised by 
her physician that she had an ulcer. Soda 
relieved the distress, but she noted no relation- 
ship of her symptoms to meals. She lost 15 
pounds in three weeks. The patient changed 
physicians and a diagnosis of gall-bladder disease 
was given to her. She was treated, with some 
improvement. On January 30, 1937, she was 
awakened in the morning by abdominal pain, 
gas and discomfort. She took salts and water and 
began to vomit violently, with immediate relief. 

Examination at this hospital on February, 4 
1937, showed tenderness of the epigastrium and 
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the gall-bladder area. Laboratory studies were 
within normal limits, but the roentgenograms 
showed indefinite gall-bladder shadows in all 
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lesions. Resection of the involved portion 
of the bowel is the ideal procedure, but the 
location and extent of the process may 


“1G. 9. Roentgenogram of Case tv, taken a few minutes after 
the exposure in Figure 8, showing emptying of the 
duodenal cap. The entire duodenum was easily visual- 
ized and the column of barium in the jejunum and 
diverticula appeared increased. Outlines of the diver- 


ticula are more sharply demarcated. 


plates and the presence of several large diver- 
ticula in the jejunum which were partly filled 
with barium. (Figs. 8 and 9.) 

On February 8, 1937, a cholecystectomy was 
performed for cholelithiasis, and exploration 
showed the numerous varying sized diverticula 
of the jejunum. The diverticula were not re- 
sected because it was felt that such an added 
procedure would be too much for the patient 
to stand. She returned to the follow-up clinic 
on January 7, 1938 at which time she was 
symptom-free and in good health.* 


Treatment. Guthrie and Hughes con- 
cluded that the treatment of diverticulosis 
of the jejunum Is surgery, and that the only 
possible means of relieving the symptoms 
caused by diverticula is the removal of the 


* For further details in these case reports the reader 
is referred to the original articles by Guthrie and his 
associates. 


necessitate a less radical procedure. A 
simple excision of the diverticula or a side- 
tracking operation may be done. 


SUMMARY 


The literature on diverticula of the duo- 
denum and the jejunum has been reviewed. 

The difficulties in diagnosis of the diver- 
ticula are shown by the summary of the 
cases included here. The experiences at this 
clinic are similar to those of others who 
have dealt with this problem, as indicated 
by their writings. 

The principal factors at work in the 
production of diverticula are anatomic 
defects of the bowel wall at the points of 
entrance of blood vessels and increased 
intra-intestinal pressures. 

Treatment of diverticula of the small 
intestine is surgical, but location and extent 
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of the lesions govern the type of surgery to 
be used in individual cases. 
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CHRONIC OBSTRUCTION AND DILATATION OF THE 
DUODENUM 


Joun Lucius McGeuez, M.D. 


Professor of Surgery, University of Tennessee College of Medicine 


MEMPHIS, TENNESSEE 


SHARP distinction must be made 
between the conditions chronic 
dilatation of the duodenum and 

chronic obstruction of the duodenum with 
dilatation. This distinction is made on an 
etiologic and anatomic basis. 

“Chronic dilatation of the duodenum is 
an abnormal enlargement of a whole or a 
part of the duodenum which may or may 
not be associated with duodenal retention 
(stasis); it may be of a primary or con- 
genital type or of an acquired type.” 
(Eusterman.') 

Congenital Type. Various writers have 
applied the terms megaduodenum or mega- 
duodenum congenitum to the congenital 
type. The etiologic factor is assumed to be 
some form of neuromuscular derangement 
analogous to that which is supposed to 
underly megacolon or Hirschsprung’s dis- 
ease. The condition may be present with or 
without evidence of dysfunction. Dubose? 
reported such a case in an infant, and 
Downes? a similar case in a child four and 
one-half years of age. Balfour and Gray‘ in 
1932 reported a case in which the patient 
was an adult 41 years of age, the condition 
being confirmed by roentgenologic ex- 
amination and operation. Kraas* reported 
six cases in adults confirmed by roentgen- 
ologic examination and operation. In none 
of these reported cases was there evidence 
of mechanical obstruction. 

Acquired Type. For academic reasons 
the acquired type of chronic dilatation of 
the duodenum may be subdivided into 
three varieties: The first is the functional 
variety, in which the duodenum is tempo- 
rarily dilated due to associated disorders. 
Signs of dysfunction may or may not be 
present, and size and function are restored 
to normal following recovery from the 


causative disorders. A second variety may 
be associated with duodenal ulcer, gastric 
lues or may follow operations. Unless 
dilatation is extreme cases of this type are 
asymptomatic. The third variety, variously 
designated as chronic idiopathic dilatation 
of the duodenum, chronic duodenal ileus, 
chronic duodenal stasis, or acquired chronic 
dilatation of the duodenum, is the most 
important variety of the acquired type. 
There is much clinical evidence to sustain 
the concept that chronic duodenal ileus of 
the acquired type is a clinical entity. 
Clinically, it is very difficult and at times 
impossible to distinguish between this type 
and chronic duodenal obstruction with 
dilatation. In fact, many investigators 
believe no attempt at differentiation 
should be made because the indications for 
mechanical relief are the same in both con- 
ditions irrespective of the etiologic factor. 
The relation of the root of the mesentery 
and superior mesenteric vessels to the 
fourth portion of the duodenum, the varia- 
tions from the normal in rotation of the 
colon, the general visceroptosis of the 
asthenic type of person and the clinical 
picture of “bilious attacks” with relief 
following vomiting of bile are suggestive 
factors giving rise to this condition. 
Halpert,® after post-mortem and anatomic 
studies, stated that in chronic idiopathic 
dilatation, obstruction of the duodenum is 
caused by a fold of mesentery belonging to 
the part of the small intestine which is dis- 
placed into the pelvis minor. He also stated 
that the occlusion was attributable to that 
type of ileus in which mechanical factors, 
but not factors which will cause strangula- 
tion, are present. He distinguished between 
this type of arteriomesenteric occlusion and 
the arteriomesocolic occlusion associated 
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with mobile ascending colon which was first 
demonstrated by Bloodgood.’ 

Duodenal Obstruction with Dilatation. 
Chronic obstruction of the duodenum with 
dilatation secondary to the obstruction Is a 
clinical entity of rather frequent occur- 
rence. The term “obstruction” is here 
intended to convey the idea of mechanical 
interference with the passage of duodenal 
contents. Various types of lesions act as 
causative factors; their relationship was 
investigated by Rivers and Thiessen,* who 
reviewed thirty-five selected cases. In 
twenty-six cases (74.3 per cent) obstruction 
occurred at the middle portion of the duo- 
denum; in three cases (8.6 per cent), at the 
duodenojejunal angle. In twenty-three cases 
(65.7 per cent) the obstruction was due to a 
malignant lesion. 

The causes may be divided into extrinsic 
and intrinsic and may be congenital or 
acquired. The writer has had no experience 
with the intrinsic congenital type, but 
Ladd® has reported nineteen cases. The 
most likely theory to account for this con- 
genital defect is that of arrest of develop- 
ment of the intestine while it is in the solid 
stage, i.e., soon after the fifth week of fetal 
life. This arrest results in either atresia or 
stenosis. The obstruction occurs at about 
the level of the ampulla, at the junction of 
the hindgut and foregut. 

Whether or not this condition is com- 
patible with life depends entirely upon the 
degree of obstruction. If obstruction is 
complete, the average duration of life is five 
days; if it is incomplete and the stenosis is 
of such degree as not to interfere too much 
with the passage of duodenal contents, life 
may be prolonged indefinitely. Cannon and 
Halpert” reported a case in an 8 year old 
child proved by autopsy. Nagle!! reported 
such a case In a man 72 years of age, who 
since childhood had suffered attacks of 
epigastric pain, belching, abdominal dis- 
‘ention and vomiting. Autopsy revealed 
tne lumen of the duodenum partially closed 
by a septum above the ampulla of Vater. 
Judd and Puestow!? reported a case of 
duodenal obstruction in a woman 33 years 
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of age which they considered of congenital 
origin. 

Of the intrinsic acquired forms of duo- 


Fic. 1. Roentgenogram showing the dilated stomach 
and duodenum. 


denal obstruction, duodenal carcinoma and 
carcinoma of the ampulla of Vater or of the 
pancreatic ducts in the duodenal wall are 
the most frequent causes. (Obstructions 
due to ulcer are not considered in connec- 
tion with this subject.) Foreign bodies, 
such as gallstones, a hair ball (Perry and 
Shaw!*), Taenia saginata (Eusterman!') and 
benign tumors, occasionally have been 
reported as causative factors. 

The extrinsic causes of duodenal obstruc- 
tion are much more frequent than the 
intrinsic causes. The relatively fixed posi- 
tion of the duodenum renders it particu- 
larly liable to compression from without, 
resulting in obstruction by neoplasms and 
mesenteric adenopathies. This condition 
is well illustrated by two cases occurring in 
the writer’s experience during the year 
1937: 

Case 1. A negro male, 33 years of age, was 
admitted to the John Gaston Hospital on 
April 8, 1937. His chief complaint was epi- 
gastric distress thirty minutes after taking 
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food, relieved only by vomiting. This had been 
present for a period of about two years, but 
during the two months preceding admission, 
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lymph nodes ranging in size from the tip of 
one’s finger to the distal phalanx of one’s 
thumb. In the base of the mesentery was found 


Fic. 2. Roentgenogram showing the dilated stomach, pylorus and 
duodenum with obstruction at duodenojejunal junction. 


vomiting was of daily occurrence, the vomitus 


consisting of food and large quantities of 


yellowish watery material. Preceding vomiting 
there was great upper abdominal distention 
and visible peristalsis which was relieved by 
vomiting. 

Roentgenologic Examination. Several min- 
utes passed during fluoroscopy before gastric 
emptying began. No defect could be detected 
in the stomach, which was atonic and dilated. 
After emptying began, the duodenum filled; 
it was very large and apparently a partial 
obstruction was present in the second portion. 
There was no evidence of pathology in the 
stomach and pylorus. There was considerable 
dilatation of the first and second portions of 
the duodenum. However, some barium could 
be seen in the third portion of the duodenum 
and the jejunum. At six hours there was 
considerable retention of barium in the dilated 
duodenum, and at twenty-four hours there 
was still some barium retained in the dilated 
duodenum. Conclusions: partial obstruction 
of the duodenum with dilatation of the first 
and second portions and stomach. (Fig. 1.) 

Operation. On April 26, 1937, laparotomy 
was done through an upper midline incision 
and the following gross findings were revealed: 
The stomach was dilated; gastro-hepatic 
omentum contained numerous enlarged firm 


a large mass, the size of one’s fist, completely 
obstructing the third and fourth portions of the 
duodenum. The first and second portions of 
the duodenum were dilated to twice the normal 
size. The jejunum was empty and contracted. 
Gastrojejunostomy was done after removing 2 
node for biopsy. 

Pathologic Report. 
enitis. 


Tuberculous lymphad- 


After an uneventful convalescence the pa- 
tient was discharged from the hospital on 
May 8, 1937, completely relieved of his com- 
plaint. He was reported well on December 1, 
1937. 

Case ul. A white male, age 54 years, 
complained of indigestion, abdominal pain 
bilious vomiting, increasing in frequency tor 
six months. For the preceding three weeks th« 
vomiting had occurred daily, the vomitu 
consisting of food and bile-stained materia 
There had been a loss of 50 pounds in weigh 
He complained bitterly of hunger and weak 
ness. Physical examination was_ essential! 
negative. | 

Roentgenologic Examination. The stomac! 
pylorus and duodenum were greatly dilate 
and the duodenum was obstructed at t! 
duodenojejunal junction. A large quanti 
of the barium remained in the stomach an 
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duodenum at the end of twenty-four hours. 
At twenty-four hours there was barium 
scattered throughout the length of the small 
intestines, which apparently was still trickling 
through the obstruction at the terminal 
portion of the duodenum. (Fig. 2.) 

The roentgenologic diagnosis was obstruction 
with dilatation of the duodenum at its terminal 
portion, probably due to carcinoma of the 
tail of the pancreas. 

Operation. On January 5, 1937, laparotomy 
revealed the following gross findings: An 
enormously dilated stomach and _ pylorus, 
the latter easily admitting three fingers. The 
duodenum was dilated and distended to the 
size of a colon. At the duodenojejunal junction 
a hard woody mass, the size of a small orange, 
was found involving the tail of the pancreas. 
The neoplasm had also invaded the wall 
of the jejunum just below the ligament of 
Treitz. Biopsy revealed adenocarcinoma of 
the pancreas with colloid degeneration. Duo- 
denojejunostomy was done. 


On January 26, 1937, the patient was dis- 
charged from the hospital after a satisfactory 
convalescence, relieved of his vomiting and 
the pangs of hunger, having gained 7 pounds 
in weight. His death occurred six months 
later, but it was not due to starvation. 


Post-operative adhesions may obstruct 
to variable degrees the upper jejunum, 
producing signs of duodenal obstruction 
and should be sought for as possible causes 
in all cases with histories of previous opera- 
tive procedures. 

Congenital anomalies, faulty rotation 
and bands not infrequently cause duodenal 
obstruction, the point of obstruction usu- 
ally being at the duodenojejunal angle. 

Chronic duodenal obstruction with dila- 
tation as a clinical entity from pressure of 
the overlying mesenteric pedicle has been a 
debatable question for many years and has 
been discussed by many writers pro and 
con. Notably, Bloodgood,'* Wilkie,!*" 
tlalpert,® Leveuf,'’® Duval, Roux and Bé- 
clére,"® Balfour and Gray,‘ Devine,” Hig- 
gins," Judd,!? the Kelloggs,?? Waugh, 
Robertson,24 McGehee and Anderson” 
and many others. It is the writer’s opinion 
that chronic duodenal obstruction with 
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dilatation is a clinical entity, can be 
diagnosed as such and is amenable to surgi- 
cal treatment with satisfactory end results. 


Fic. 3. Roentgenogram before operation, showing the 
dilated and obstructed first and second portions of 
the duodenum. 


Imperfect rotation of the colon in fetal 
life, which brings the superior mesenteric 
vessels to lie across the duodenum, and 
imperfect fixation of the colon (colon 
mobile of Waugh?*) are the ultimate 
etiologic factors in this condition. A case 
reported by the writer” illustrates and sub- 
stantiates this contention: 


Case ut. An 18 year old female who had 
suffered from “bilious attacks” since the 
sixth week of life finally presented the clinical 
picture of duodenal obstruction. She was 
of the asthenic visceroptotic type. Roent- 
genographic examination gave evidence of 
definite obstruction and dilatation of the 
terminal portion of the duodenum. (Figs. 
3 and 4.) Exploration revealed the stomach 
to be dilated, the walls thin, the pylorus 
patulous, admitting two fingers. The duodenum 
was mobile, attached by a mesentery; the 
first, second and third portions were dilated 
to three times the normal size (size of one’s 
wrist). Upon raising the transverse mesocolon, 
the greatly dilated duodenum was seen bulging 
through the transverse mesocolon. The dilata- 
tion of the duodenum extended to the point of 
crossing of the superior mesenteric artery, 
but at this same point there was considerable 
drag of the mesocolon, which was relieved by 


if. 
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lifting the mobile colon. The jejunum was 
empty and smaller than normal by one-half 
the normal circumference. Upon pulling up the 


Fic. 4. Appearance of the stomach and duodenum at the 
end of six hours, showing the gastric and duodenal 
retention. 


mesentery the distended third portion of the 
duodenum was seen to empty into the jeyunum 
fillmg it. The ascending colon was mobile, 
attached by a mesentery. It could be lifted 
out of the abdominal cavity. A submesocolic 
duodenojejunostomy was done between the 
third portion and the jejunum; also a colopexy 
after the technique of Waugh.?* Two years 
have passed since this operation. The patient 
has been well; she reports no indigestion and 
no bilious attacks. She considers herself 
completely relieved. 


The diagnosis of this form of obstruction 
must be based on the sum total of obtain- 
able information from the history of inter- 
mittent “‘bilious attacks” from infancy, 
positive roentgenographic findings and 
positive operative evidence of duodenal 
obstruction with dilatation of the arterio- 
mesenteric type. While the condition is 
found in the neurovisceroptotic type of 


McGehee—Chronic Obstruction 


APRIL, 1938 


individual, it must be borne in mind that 
all neurovisceroptotic individuals are not 
also necessarily afflicted with chronic duo- 
denal obstruction with dilatation. Where 
the necessary evidence (bilious attacks 
from infancy plus roentgenographic evi- 
dence plus operative findings) is present, 
the operation duodenojejunostomy first 
suggested by Barker and Bloodgood and 
first performed by Stavely** meets the 
operative indications and gives satisfactory 
end results. It is easy to perform in the 
suitable cases (those where the obstruction 
and dilatation actually exist and are 
demonstrable); difficulty of access and 
performance usually means very question- 
able indication and an end result disap- 
pointing to the patient and embarrassing 
to the surgeon. The reported poor results 
by certain surgeons are the results of the 
application of a sound surgical principle in 
the absence of a positive indication—a 
definite obstructing mechanism. 

The dogmatic negation of the “superior 
mesenteric artery pressure” theory and the 
substitution therefor of the indefinite terms 
“eurosisn”” or “neuromuscular derange- 
ment” are not conducive to sound 
thinking and are not in accord with 
authenticated clinical observation or clini- 
cal end results. 


CONCLUSIONS 

1. Chronic duodenal obstruction with 
dilatation does exist as a clinicopathologic 
entity. 

2. Its causes are extrinsic and in- 
trinsic, congenital and acquired, all acting 
mechanically. 

3. It can be positively diagnosed by a 
careful consideration of the history, the 
physical examination and the roentgeno- 
logic findings. 

4. The operation of duodenojejunostomy 
in properly selected cases fulfils the surgical 
indications and gives satisfactory end 
results. 
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THE PRACTICAL VALUE OF CHOLECYSTOGRAPHY IN 
SURGERY OF THE GALL-BLADDER* 


Frep JENNER HopcEs, M.D. 


Professor of Roentgenology, University of Michigan Medical School 


ANN ARBOR, MICHIGAN 


S an example of rare originality of 
thought and beautifully executed 
research in the field of clinical 

medicine, the radiologic method of examin- 
ing the gall-bladder, developed by Graham 
and Cole,! and by them published in 1924, 
richly deserves the wide recognition which 
this contribution has received. Conceived 
and developed by surgeons, cholecystog- 
raphy was immediately embraced and 
employed by roentgenologists everywhere, 
and today the Graham-Cole test of gall- 
bladder function has been monopolized 
by Roentgen diagnosticians. In their hands 
it has been thoroughly tested by wide 
application and careful scrutiny in the 
light of operative and post-mortem find- 
ings, to be returned once more to surgery 
as an intensely practical clinical aid. 

In the recent history of this clinic the 
frequency with which cholecystographic 
examination is requested steadily 
increased from year to year. Compared 
with 2,781 such examinations in two years 
(April 1, 1932 to April 1, 1934), chole- 
cystography was employed 2,103 times 
in the single year ending June 30, 1936. 
It is inconceivable that an_ increasing 
demand of this magnitude would continue 
to exist unless referring clinicians were 
convinced that results of such efforts were 
valuable. It is interesting to note that, at 
least in our experience, the net yield 
from comparable numbers of examinations 
for the two-year period in the years 1932 
and 1934 and the one-year period in 
1935-36 is strikingly similar. Table 1 
shows the percentage distribution of results 
with respect to degree of visibility of 
the gall-bladder and the presence or 


absence of stones in these two groups of 
examinations. Except for a slight variation 
in the ratio between normal visualization 
and non-visualization, the results are 
almost identical. This may be taken to 
indicate that the clinical staff of this 
institution at least makes broad practical 
use of cholecystography as an adjunct to 
other methods of gall-bladder diagnosis, 
requesting such examination in many 
patients where clinical signs are not well 


defined. 


CHOLECYSTITIS 


The Graham test, as originally reported, 
was presented as a method for determining 
the ability of the gall-bladder to concen- 
trate bile. Fully aware of the fact that in 
the case of patients whose hepatic function 
was seriously impaired, non-visualization 
of the gall-bladder might be erroneously 
interpreted as simple dysfunction of the 
gall-bladder itself, Graham and Cole ex- 
tended their investigation and combined 
in the original method of cholecystography 
their colorimetric test for hepatic function, 
employing the radio-opaque dye used to 
permit visualization of the gall-bladder. 
The authors were quick to point out other 
possible sources of error in interpretation. 
It is insisted by several writers that faulty 
gall-bladder visualization, even when the 
technique of the test has been carefully 
controlled, is to be explained in some 
instances by reasons other than inflam- 
matory disease of the gall-bladder itself. 
However this may be, it must be admitted 
that in general surgeons and _ internists 
request cholecystographic examination of 
their patients primarily for the purpose 
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of confirming or disproving suspected 
cholecystitis. 

Results of the 1932-1934 group of 
examinations to which reference has al- 
ready been made have been analyzed in 
detail in a previous publication.? In that 
inquiry it was observed that, although 
only thirty-five patients in whom, the gall- 
bladder concentrated dye _ satisfactorily 
and in whom there was no evidence of 
stone, were later for one reason or another 
subjected to surgical proof or were seen 
at autopsy, frank pathologic evidence of 
inflammatory disease of the gall-bladder 
was present in 16 per cent. In brief, on the 
basis of that experience in this clinic, it 
must be expected that a normal response 
to the Graham test cannot be accepted 
as unequivocal proof that major inflam- 
matory disease of the gall-bladder does 
not exist. On the other hand, perfectly 
normal behavior of the gall-bladder, insofar 
as that can be detected by x-ray methods, 
does offer us assurance eighty-four times 
out of one hundred that the patient under 
examination, whatever the cause for his 
symptoms, does not have clinically signifi- 
cant cholecystitis. (Fig. 1.) 

As the result of the same survey it 
was learned that complete non-visualiza- 
tion of the gall-bladder after carefully 
controlled preparation was associated with 
demonstrable cholecystitis of major extent 
in 80 per cent of the patients later sub- 
jected to proof. (Fig. 2.) Here again an 
apparently inescapable factor of error 
was encountered which must be taken 
into consideration in the analysis of any 
one individual patient’s status. We found 
that twenty times in one hundred it was 
necessary to ascribe the gall-bladder’s 
failure to concentrate dye to some cause 
other than cholecystitis. 

Although it is seldom necessary for the 
roentgenologist, when interpreting chole- 
cystographic results, to straddle the impor- 
tant question as to whether or not the 
gall-bladder has demonstrated its ability 
to concentrate bile in a normal fashion, 
there are undoubtedly instances when he 
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must qualify his report to the extent of 
saying that the gall-bladder shadow is 
unusually faint. Since this observation 
necessarily involves the exercise of indi- 
vidual judgment, it follows that in this 
group accuracy of prediction in regard to 
the presence or absence of cholecystitis 
will vary considerably in different hands. 
It is apparent that in our clinic “faint 
visualization” spells to a certain degree 
indecision, for in this group we know 
that we can only expect subsequent 
pathologic proof of significant gall-bladder 
disease in 61 per cent of patients so 
classified. 

Many roentgenologists still rely to a 
considerable extent upon the beliavior of 
the gall-bladder in response to fat feeding 
after concentration has occurred in order 
to arrive at an opinion regarding gall- 
bladder status. In this clinic we have 
gradually abandoned this feature of chole- 
cystographic examination primarily in 
order to save time. To date we have 
not felt that accuracy of prediction has 
suffered by the omission of this step. 


CHOLELITHIASIS 


Certainly it is well recognized that 
the demonstration of the existence of gall- 
stones is not per se an imperative reason 
for surgical treatment. Roentgenologic 
examination of the gall-bladder is not 
conducted for the purpose of accumulating 
surgical material, but this in no wise 
lessens the value of accurate information 
so obtained regarding the presence, the 
character, and the behavior of biliary 
calculi. We are concerned here with the 
practicability of such x-ray methods 
reliably assisting the surgeon to arrive 
at his decision regarding the advisability 
of gall- bladder surgery, and in that con- 
nection cholecystography is a tremendously 
important procedure. 

The Graham test designed primarily to 
determine gall-bladder function is tre- 
mendously helpful in the diagnosis of 
cholelithiasis. Before the days of chole- 
cystography only those stones containing 
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Fic. 1. Normal visualization without stone. Fic. 2. Non-visualization without stone. Note 
excess dye in right colon. 


Fic. 3. Normal visualization with multiple, Fic. 4. Faint visualization with numerous minute 
large, faceted stones. opaque stones. Enlarged liver. Gall-bladder 
displaced downward close to hepatic flexure 

of colon. 
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Fic. 6. 


Fic. 7. Fic. 8. 
Fic. 5. Faint visualization. Five semiopaque stones in gall-bladder, six in common duct. 
Fic. 6. Same as Figure 5 thirty minutes after fat-feeding. Note rearrangement of stones in gall-bladder and 
downward displacement of lowermost common duct stone. 
Fic. 7. Same as Figures 5 and 6, eight days later following spontaneous passage of duct stones. Note 
clustering of gall-bladder stones. No dye administered on this occasion. 
Fic. 8. Normal visualization without stone. One large and several small renal calculi. 
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a fair percentage of lime salt could be 
recognized roentgenologically for the very 
simple reason that cholesterol stones, 
being virtually of the same density as 
surrounding soft tissues, cast no differential 
shadow upon the film. The roentgenologist 
who could demonstrate calculi before 
operation in one-third of the cases where 
stones were later removed by the surgeon 
was considered an artist in his field. We 
have found that we can do as well without 
developing gall-bladder specialists within 
the department of roentgenology, for today 
considerably improved photographic mate- 
rials and x-ray apparatus virtually assure 
us that all gallstones containing even 
a small amount of lime salt can be recog- 
nized easily. Even in cases subjected to 
cholecystography where the concentrating 
power of the gall-bladder is entirely lost, 
we can still recognize cholelithiasis in 32 
per cent of the patients in whose cases 
this diagnosis is later proved. (Fig. 7.) 

We know that if the gall-bladder’s 
concentrating power has not been entirely 
destroyed, if the gall-bladder can be even 
faintly visualized after dye administration, 
that our accuracy in the matter of recog- 
nizing biliary calculi jumps to the sur- 
prising figure of 94 per cent. This is 
possible because we are now able to see 
not only calculi which contain lime salt, 
but in addition even stones composed 
of pure cholesterol which are rendered 
visible by virtue of the artificial contrast 
media in the gall-bladder. (Fig. 3.) This 
should be, and as a matter of fact is, of the 
utmost practical importance in gall-bladder 
surgery. 

If it were possible in all cases to 
increase the density of bile contained 
in the gall-bladder sufficiently to provide 
this necessary degree of contrast, the 
surgeon would never need be in doubt 
before operation as to the accuracy of his 
clinical diagnosis of stone. Unfortunately 
perhaps, cholelithiasis and major grades 
of cholecystitis may and do coexist In a 
good many instances. Under these circum- 
stances cholesterol stones, well known to 
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be in the majority, are as obscure to the 
searching eyes of the roentgenologist as 
they were before cholecystography was 
introduced. In the case material previously 
reported, stones were ultimately observed 
at operation or at autopsy in 121 patients. 
Roentgenology reported the correct state 
of affairs before operation in fifty-nine 
of these patients with an efficiency of 49 
per cent. The 94 per cent accuracy ob- 
tained in those cases where bile concentrat- 
ing power had not been completely lost, 
suffered notably by the inclusion of a 
considerable number of patients in whom 
major cholecystitis was associated with 
cholesterol biliary calculi. Table 11 shows 
the effect of gall-bladder visibility upon 
the accuracy of stone recognition. 


TABLE I 


2781 | 2103 
Examinations | | Examinations 
1932-34 1935-36 
(Two Years) | | (One Year) 

| . . . 
61 percent |Normal visualization | 69 per cent 
29 cent |Non-visualization 21 cent 
10 ~=percent |Faint visualization | 10 per cent 


| 


Stones (all cases) | Q.1 per cent 


Q.2 per cent 


TABLE I 
PROVED CASES OF CHOLELITHIASIS 


No. | | Pre-operative x-ray 
of | Diagnosis 
Cases | of Stone 
| 
| 


28 32 per cent 
| 49 per cent 
| O94 per cent 


88 | No dye shadow 
121 | All cases 59 
33 | Visible dye shadow 31 


The development of radiologic technique 
to the point of excellence necessary for the 
greatest clinical exploitation of chole- 
cystography has been accomplished as the 
result of widespread renewal of interest 
in this field of radiologic diagnosis which 
has come following the introduction of 
Graham’s method. The manufacturers of 
x-ray equipment, intensifying screens, and 
photographic films have responded nobly 
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to the demands for increased excellence 
relayed to them by the roentgenologist. 
On his part the roentgenologist has learned 
to scrutinize gall-bladder roentgenograms 
with great care, and as a result, often finds 
himself recognizing gallstones which, with- 
out the invaluable assistance of localization 
provided by gall-bladder visualization, 
might well have escaped his notice because 
of unusual position, even though the stones 
themselves may be of sufficient density to 
cast a shadow. Figure 4 offers a striking 
example of this situation. The several 
very minute stones found to lie close to the 
iliac crest in this case can be identified as 
biliary calculi beyond question of a doubt 
because of the faint gall-bladder outline 
cast by its dye-laden bile. Cholecystogra- 
phy is helpful not only in recognizing 
biliary stones when they exist, but also, 
on occasion, in proving that shadows 
suspected of representing gallstones, in 
reality lie outside the gall-bladder lumen. 
Figure 8 shows how cholecystography was 
successfully used in one instance to identify 
unusual calculi in the right kidney. 
Utilization of the fat meal to produce 
gall-bladder shrinkage has a_ practical 
application which at times serves the 
roentgenologist to very good advantage. 
Even though the bile contained within 
the gall-bladder may contain insufficient 
iodized phenolphthalein to make its pres- 
ence known radiographically, rearrange- 
ment of contained stones, visible in their 
own right, following the administration of 
fat may be so characteristic as to provide 
accurate differentiation between those 
which lie within the gall-bladder itself 
and those which may lie in the biliary 
ducts. Figures 5 and 6 illustrate this 
utilization of cholecystography. In Figure 


Hodges—Value of Cholecystography American Journal of Surgery 15 I 


5, five semi-opaque stones are seen within 
the gall-bladder, while six, lying somewhat 
nearer to the spine in single file, are pre- 
sumably in the common duct. Figure 6 
shows rearrangement of the gall-bladder 
stones one-half hour after fat feeding and 
shows the lowermost stone in the common 
duct now displaced sharply downward, 
presumably carried along toward the am- 
pulla of Vater. Figure 7 represents the 
situation shortly after the spontaneous 
passage of the common duct stones and 
serves to show, incidentally, that opaque 
stones can be recognized equally well with 
or without dye concentration. 


SUMMARY 


Since its introduction by Graham and 
Cole in 1924, cholecystography, which 
is now very widely used throughout this 
country and abroad, has brought to the 
surgeon interested in the diseases of the 
gall-bladder a very practical and reliable 
means of pre-operative diagnosis. Not 
only is cholecystography valuable in gaug- 
ing gall-bladder function, but also in 
determining the presence or absence, the 
character and number, the location and 
the behavior of gallstones. The method is 
also of practical importance in differentiat- 
ing gallstones from other calculi in the 
right abdomen which might otherwise be 
misinterpreted. 
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COMBINED CHOLECYSTOGRAPHY AND LIVER FUNCTION 
DETERMINATION FOLLOWING THE INTRAVENOUS 
ADMINISTRATION OF ISO-IODEIKON* 


H. McIntyre, M.D. 


KALAMAZOO, MICHIGAN 


HE clinical study reported in this 

paper was prompted by several con- 

siderations, the most important of 
which was a desire to know more about 
liver function in the patient being prepared 
for biliary tract surgery. 

Oral cholecystography has been the 
method of choice at the University Hospi- 
tal in the past. It has been felt that the 
accuracy in diagnosis was reasonably high; 
reactions were infrequent and the time 
required for the oral test in preparation 
and administration of dye was low. No 
large series of intravenous cholecystograms 
has been made in this hospital, partly 
because of a fear of dye reaction in the 
intravenous method and largely because 
the oral method of administration has 
proved satisfactory. 

Graham? has remained one of the warm- 
est advocates of the intravenous method of 
administration and has published many 
reports in reference to its merits. He has 
preferred the use of sodium-phenoltetraiod- 
ophthalein to  sodium-tetraiodophenol- 
phthalein!? because of its ability to stain the 
blood serum. This ability of sodium-phenol- 
tetraiodophthalein, commercially called 
iso-iodeikon, to stain the blood serum, is the 
basis for one of the liver function tests used 
by Graham. He has reported’ a striking 
reduction in the morbidity and mortality of 
a group of biliary tract cases in which opera- 
tion was delayed until the liver function, as 
indicated by the above mentioned method, 
had returned toward what was considered 
normal. 

We have used the method of combined 
intravenous cholecystography and _ liver 
function determination on a group of 


seventy patients. The method of dye prep- 
aration and administration was essentially 
that advocated by Graham. The dye, iso- 
iodeikon was procured in powder form, the 
solution was prepared for each individual 
case not longer than eighteen hours prior to 
administration and the maximum dose was 
2.5 Gm. regardless of the fact that many of 
the patients weighed more than 63 Kg. In 
all cases the 5 per cent solution was diluted 
with 200 c.c. of saline during the intrave- 
nous injection by the gravity method. A 20 
c.c. specimen of blood was drawn from the 
other untraumatized arm exactly thirty 
minutes after the middle of the injection 
time period. This specimen was later used 
for the colorometric determination of the 
dye retention. 

The dye was given to eighty-four pa- 
tients. Fourteen of these had no x-rays 
made for financial reasons and the series of 
seventy cases to be reported includes only 
those having simultaneous cholecystog- 
raphy and liver function determination. 
Twenty of the cases are considered nor- 
mals; the remaining fifty cases, thirty-six 
of which were operated upon, were taken 
routinely from the incoming patients. The 
test was done as soon after admission as the 
author’s time would permit. The series 
included many extremely ill patients and 
the test was run irrespective of fever or 
intense jaundice. 

In 6 per cent of the total series of cases, 
there were reactions from the dye severe 
enough to warrant more than passing con- 
sideration. Two cases of thrombophlebitis 
lasted for six days each, but neither ended 
in suppuration. One case of cellulitis 
occurred after 40 c.c. of the dye solution 


* From the Department of Surgery, University of Michigan. 
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was given outside the vein. One rather 
severe systemic reaction developed in a 
debilitated woman of 45 who had been 
jaundiced continuously for eleven months. 
Retention Figures. The following seventy 
cases are subdivided into groups, according 
to roentgenologic, clinical and operative 
findings. 
A. Non-operative: 
1. Normal gall-bladder visualization 
without stone. 


Number of cases........... 20 

Average retention of dye.... 12 per cent 
Highest retention of dye.... 20 per cent 
Lowest retention of dye..... o per cent 


2. Abnormal gall-bladder visualiza- 
tion in which operation was de- 
layed for financial reasons. 


Number of cases........... 


Average retention of dye.... 24 per cent 
Highest retention of dye.... 40 per cent 
Lowest retention of dye..... 10 per cent 


3. Biliary cirrhosis (clinical diagnosis 
in three cases; autopsy findings in 
one case). 


Number of cases........... 4 

Average retention of dye.... 26 per cent 
Highest retention of dye.... 45 per cent 
Lowest retention of dye..... 10 per cent 


4. Miscellaneous group of cases in 
which jaundice was present. 

(1) Clinical diagnosis: Common 
duct stone. 10 per cent dye 
retention. Bilirubin 30. Dis- 
charged to return for opera- 
tion. 

(2) Clinical diagnosis: Carci- 
noma of pancreas. 70 per 
cent dye retention. Bili- 
rubin 110. Discharged with- 
out operation on family 
decision. 

(3) Clinical diagnosis: Carci- 
noma of gall-bladder with 
liver metastases. 70 per cent 
dye retention. Bilirubin 300. 
Death occurred, no autopsy. 

(4) Clinical diagnosis: Subsid- 
ing acute cholecystitis. 5 per 


cent dye retention. Bili- 
rubin 55. Operation tempo- 
rarily postponed. 

(5) Clinical diagnosis: Deferred. 
60 per cent dye retention. 
Bilirubin 60. Death oc- 
curred. Autopsy showed 
post-operative stricture he- 
patic ducts. 

(6) Clinical diagnosis: Carci- 
noma of pancreas. 40 per 
cent dye retention. Bili- 
rubin 40. Discharged be- 
cause of ascites and marked 
anemia. 


B. Operated cases: 


1. Cirrhosis 


Number of cases........... 3 
Average retention of dye.... 10 per cent 


2. Gallstones without jaundice 


Number of cases........... 11 

Average retention of dye.... 15 per cent 
Highest retention of dye.... 30 per cent 
Lowest retention of dye..... 5 per cent 


3. Gallstones with jaundice. Com- 
mon duct explored and found to 
contain no stones. 


Number of cases........... 2 
Average retention of dye.... 27 per cent 


4. Common duct stone without 


jaundice. 
Number of cases........... 3 
Average retention of dye.... 21 per cent 


5. Jaundice due to common duct 
stone, post-operative stricture or 
diffuse common duct fibrosis. 


Number of cases........... 


Average retention of dye.... 23 per cent 
Highest retention of dye.... 40 per cent 
Lowest retention of dye..... 10 per cent 


6. Jaundice due to carcinoma of 
pancreas, duct system or liver. 


Number of cases........... 10 

Average retention of dye.... 27 per cent 
Highest retention of dye.... 60 per cent 
Lowest retention of dye..... 10 per cent 


In the group of thirty-six operative cases 
there were five deaths, four of which 
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occurred in patients with advanced carci- 
noma of the biliary tract. Post-operatively 
three of the group developed broncho- 
pneumonia. The non-jaundiced patients 
averaged six days in the hospital prior to 
operation; the jaundiced patients fifteen 
days. The mean number of days in the 
hospital prior to the dye test was four. 

We wish to stress one finding which will 
be discussed more in detail at a later time: 
ten patients had bilirubin determinations 
between 100 and 200 mg. per 1000 c.c., the 
average of which was 155. The average dye 
retention in these ten patients was 36 per 
cent, which was higher than any of the 
average retention levels grouped above 
according to operative findings. It should 
be noted, however, that the dye retention 
did not consistently vary with the bilirubin 
level. This fact is shown by retentions of 
15 per cent, 15 per cent, 10 per cent, 10 per 
cent occurring In patients where the bili- 
rubin determinations were respectively 185, 
100, 110 and 160 mg. per 1000 c.c. 

X-Ray Findings. One-third of the group 
of seventy cases was given the dye first by 
mouth and later by vein. An opportunity 
is afforded in this group to compare the 
roentgenologic findings. The x-ray findings 
in three patients following the oral dye 
were “‘non-visualization without stones.” 
After intravenous dye in the same patients, 
the findings were “normal visualization 
with stones.” The three were operated and 
stone-containing gall-bladders removed. It 
should be noted that the comparison is not 
entirely fair, as the oral dye was vomited 
in one instance. Following oral dye ad- 
ministration in three other cases, the x-rays 
were read as “non-visualization without 
stone” in two and “faint visualization 
without stone” in the third. After intrave- 
nous dye in the same three patients, the 
findings were “normal visualization with- 
out stone.” The oral dye was vomited in 
one of these cases. It should be realized 
that a repeat of the x-ray studies after a 
second administration of oral dye might 
have likewise revealed contradictory find- 
ings. Strictly speaking, however, stones 
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later removed at operation were missed 
three times following oral dye and in the 
second three cases operation would have in 
al! likelihood revealed normal gall-bladders. 

In the group of patients presenting 
clinical jaundice, no case of gall-bladder 
visualization occurred, regardless of the 
mode of dye administration. This fact will 
be discussed in a later paragraph. 

Discussion. Graham considers the above 
discussed test of liver function to be of 
great value for two reasons: (1) He con- 
siders a retention of 50 per cent or more in 
the thirty minute specimen to indicate a 
poor operative risk. In such cases he ad- 
vises delay of operation until the function 
has improved and during the wait advises 
glucose and calcium administration in addi- 
tion to transfusion if indicated. He has 
concluded that poor results following 
cholecystectomy are commonly due to 
serious liver damage. (2) The amount of 
retention is of aid in differential diagnosis 
since the retention found in jaundice due 
to carcinoma of the biliary tract is uni- 
formly lower than the retention caused by 
common duct stones. This is explained by 
the assumption that biliary tract malig- 
nancy is not commonly accompanied by a 
marked degree of hepatitis. 

It is obvious that the clinical use of the 
test depends on high retention figures, indi- 
cating liver damage and delayed operation. 
In our series of cases no group retention 
figure was found consistently high enough 
to warrant delay in operation merely be- 
cause of the retention. Likewise, essentially 
the same retention figures were obtained 
in the cases of common duct stone and 
biliary tract carcinoma. The table on page 
155 gives a rough estimate of the retention 
in our group compared to Dr. Graham’s. In 
comparison, we have used only the proved 
diagnoses from operation and those cases 
in which the clinical diagnosis was reason- 
ably obvious. 

It is thus seen from our results: 

1. In no group of cases was the retention 
high enough to warrant a delay in opera- 
tion. A retention exceeding 50 per cent was 
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found in only four cases. Two of these 
patients were obviously in the terminal 
stage of biliary tract carcinoma and oper- 
ation was not advised. A third case with 
marked jaundice came to operation six 
days after admission to the hospital. Oper- 
ation was being delayed because of the 
retention when evidence of marked infec- 
tion occurred and a laparotomy was done 
as an emergency procedure. An empyema 
of the gall-bladder was found. The fourth 
patient with a retention of over 50 per cent 
was being prepared for operation. Sud- 
denly bleeding from the nose, stomach and 
into several joints occurred and in spite 
of many transfusions death resulted. Au- 
topsy revealed an extensive post-operative 
hepatic duct stricture and marked liver 
damage. 


University 
| Graham, | 
Hospital, 


| Per Cent | Per Cent 


~ 
~ 
— 


Normal retention............ 


Cholecystitis without jaundice. 26 20 
Cholecystitis with jaundice. . 53 25 

Carcinoma of pancreas, duct 
system and liver........... | 22 27 
18 15 


2. Comparing the group of common duct 
stone and that of carcinoma, we find essen- 
tially the same retention with slightly 
higher figures in the carcinoma cases. 

We are at a loss to explain why our 
retention figures do not parallel or approxi- 
mate those of Dr. Graham in the groups 
classified above. There are few reports in 
the literature giving the actual retention 

values in any series of cases. Cutler* used 
iso-iodeikon in a group of seventy-five 
cases. The average retention of his listed 
cases was below 20 per cent and only one 
retention above 40 per cent was found. He 
selected cases, for the most part, in which 
the gall-bladder disease was of long stand- 
ing. The dye was not given to jaundiced 
patients. Cutler was unable to demonstrate 
any constant relation between the dye 
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retention and the post-operative course. 
Waters and King® reported forty cases in 
which the highest retention following 
intravenous iso-iodeikon was 40 per cent. 

The value of dye excretion as a test of 
liver function has been much debated. It 
is obvious that any dye substance must be 
excreted by the liver if that dye is to be 
used as a test of liver function. A large 
amount of work on the mode of absorption 
and excretion of phenolphthalein deriva- 
tives has been done by Abel,’ Rowntree 
and others. With the exception of the work 
of Behrend and Heesch’ and that of 
Maddock and Whitaker® the derivatives 
studied did not include iodeikon or its 
chemical isomer, iso-iodeikon. A. J. Delario® 
has studied tetraiodophenolphthalein and 
finds that it is absorbed by mouth and 
rectum and is eliminated by the bile, urine 
and feces. He finds that under normal 
conditions in dogs the liver excretes 60 to 
70 per cent of the dye, the kidneys, 5 to 
10 per cent, and the large bowel 25 per cent. 
He has shown that the portion excreted 
through the large bowel is by direct primary 
excretion. He believes that in cases of 
common duct obstruction the mode of 
excretion is primarily through the large 
bowel and kidney. Maddock and Whit- 
aker, working with sodium-tetraiodophenol- 
phthalein administration animals, 
concluded that in complete biliary obstruc- 
tion the dye was excreted by the bowel 
and kidneys. Their laboratory study was 
prompted by the well known fact that in 
complete biliary obstruction gall-bladder 
visualization does not occur after dye 
administration. 

Considering the above experimental evi- 
dence and the known failure of gall-bladder 
visualization in complete biliary obstruc- 
tion, it seems reasonable to believe that 
the retention of phenoltetraiodophthalein 
may not be a satisfactory test of liver 
function. Four of our cases, who clinically 
had complete common duct obstruction 
and a bilirubin average of 140 mg., gave 
dye retentions averaging 12 per cent. The 
dye in these cases may well have been 
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excreted largely by the bowel and kidney. 
Two of these cases had carcinoma of the 
pancreas at operation and extensive met- 
astases to the liver; in the third a marked 
cirrhosis was found, and in the fourth an 
extensive post-operative common duct 
stricture was encountered. It is hard to 
believe that the liver function was normal 
in these four cases. 


CONCLUSIONS 


1. The intravenous method of gall- 
bladder dye administration is a safe pro- 
cedure for all classes of suspected biliary 
tract pathology; reactions are few and 
factors of doubt present in the oral method 
are eliminated. 

2. The value of blood stream retention 
of phenoltetraiodophthalein as a test of 
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liver function and thus of operative prog- 
nosis 1s debatable. 

3. Phenoltetraiodophthalein retention 
figures are of no value in the differential 
diagnosis of obstructive jaundice. 
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CONSIDERATION OF FAINT GALL-BLADDER SHADOWS IN 
INTRAVENOUS CHOLECYSTOGRAPHY * 
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HE universal acceptance of chole- 

cystography has unquestionably es- 

tablished its usefulness as the most 
reliable single method in the diagnosis of 
gall-bladder disease. At the present time 
one rarely questions the fact that the 
function of the gall-bladder is seriously 
impaired when it cannot be visualized on 
the Roentgen film following the intra- 
venous administration of phenoltetraiodo- 
phthalein sodium. Based on such a report 
the number of errors is negligible.’ At this 
clinic an effort has been made from the 
inception of cholecystography by Graham 
and Cole* to make a radiologic diagnosis 
of pathologic gall-bladder when the shadow 
lacked density or was “faint.” The object 
of this paper is to determine the reliability 
of such a diagnosis and to estimate its 
practicability for clinical use. We consider 
that this diagnosis is justifiable only fol- 
lowing the intravenous administration of 
the dye,* and its success depends on the 
following conditions and factors: 

1. The normal gall-bladder mucosa con- 
centrates the bile and the phenoltet- 
raiodophthalein, thereby permitting the 
visualization of the gall-bladder. 

2. In early gall-bladder disease the 
mucosa may be damaged in a manner to 
hinder the concentration of the bile, and 
hence the dye is not sufficiently concen- 
trated. Thus the gall-bladder shadow in the 
cholecystogram appears less dense—fainter 
on the Roentgen film—than that produced 
by a normal organ. It is the gall-bladder 
with an impaired function rather than one 
with a complete loss of function that is 
recognized by this method. 


3. The success of a diagnosis based on 
the degree of impaired function, we think, 
demands that a constant and known quan- 
tity of phenoltetraiodophthalein reaches 
the blood stream. This can only be achieved 
by the intravenous method. Otherwise it is 
impossible to compare the density of one 
gall-bladder shadow with another. We have 
no confidence in the radiologic diagnosis of 
pathologic gall-bladder because of faintness 
of shadow when obtained by oral chole- 
cystography, because the amount and rate 
of absorption of the dye from the ali- 
mentary canal is unknown. Furthermore, 
the intensified oral method advocated by 
Stewart and IlIlick* permits the patients to 
receive varying amounts of the chemical, a 
factor which, to us, complicates the accu- 
rate comparison of gall-bladder shadows. 

4. The cholecystograms must be tech- 
nically perfect, of uniform quality, and 
without movement. This requires careful 
positioning and control of the patient 
during the examination. The radiographic 
equipment must be capable of allowing a 
very short exposure. 

The material for this report consists of a 
study of the clinical diagnosis, the sympto- 
matology, operative findings and patho- 
logic reports of all patients in whom the 
gall-bladder shadow was sufficiently faint 
to justify a diagnosis of a pathologic gall- 
bladder, in the five years from January 1, 
1933 to January 1, 1938. In this period a 
total of 176 patients were so diagnosed and 
constitute the number used in this survey. 

The total number of patients tested 
intravenously for the same span was 1,355. 
Thus only once in every 7.7 patients, or 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis. 
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12.9 per cent, is a gall-bladder diagnosed 
as pathologic because of a faint shadow. 
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Symptomatology. The review of the hos- 
pital (151) and out-patient histories (25) 


Sex, Race, and Age Distribution. In_ revealed that the chief symptoms com- 
Chart 1 is shown the distribution of these plained of by these patients could be 
CHART I 
SEX, RACE AND AGE DISTRIBUTION 

Sex Race Age Groups 
Female Male White | Colored | Below 30 30-40 40-50 50-60 | Above 60 
176 127 49 165 11 27 29 | 36 30 
92.2 27.8 93.7 6.3 15.3 16.4 30.7, | 20.5 17.0 
per cent | per cent | percent | per cent | percent | per cent | per cent | per cent | per cent 


The figures in this and the following charts constitute a five-year survey (January 1, 1933 to January 1, 


1938) 


of all patients who received, because of the faintness of the shadow, a radiologic diagnosis of pathologic gall-bladder. 
All patients were given the phenoltetraiodophthalein sodium by the intravenous method. 


patients as regards sex, race, and age 
groups. As would be anticipated, the 
females predominated and made up about 
72.2 per cent of the group. Likewise, it is 
seen that the whites formed the great 
majority, being some 93.7 per cent. It is 
interesting to speculate whether the Cau- 
casian race is more sensitive or responsive 
to symptoms of right upper quadrant 


CHART II 
SYMPTOMATOLOGY 


Gastric | | 
Pain in Distress Nausea | 
Total | R.U.Q. | (Flatu- | withor | Jaundice 
Cases | or Epi- |lence, Ful-| without Present 
gastrium | ness, Burn-| Vomiting | 
| ing, etc.) | | 
176 114 80 56 | 21 
64.7 | 45.4 | 31.8 | 11.9 
percent | percent | percent | per cent 
| 


disease or if the occurrence of gall-bladder 
disorders in the white race is an indication 
of the differences in social and economic 
levels. 

The age distribution is that which usu- 
ally obtains in patients with gall-bladder 
disease. Over one-half (51.2 per cent) were 
in their fifth and sixth decades. 


classified into four groups. (Chart 11.) All 
cases possessed at least one or more of the 
four symptoms as a chief complaint and 
were so recorded by the clinician in charge. 

It is surprising that right upper quadrant 
or epigastric pain was present in 64.7 
per cent of all cases. No attempt was 
made to grade or classify the pain, but it 
was incorporated in the statistics only 
when described as a major symptom. 

The term, “gastric distress” includes 
epigastric fulness, “bloating, ” flatulence, 
burning and eructation, related or unre- 
lated to meals or fatty foods. Less than 
half (45.4 per cent) complained of these 
symptoms, which Rehfuss and Nelson* cite 
as the most common in chronic chole- 
cystitis. When combined with the number 
having nausea with or without vomiting 
(31.8 per cent), the total percentage 
becomes 77.2 per cent. Since but few 
suffered from severe vomiting, it is felt 
that uniting the two groups produces a 
truer idea of the number afflicted with 
symptoms of upper abdominal distress. 

Jaundice was present in 11.9 per cent as 
noted by the physician at the time he 
recorded the physical examination. Pa- 
tients stating that they had had jaundice 
prior to examination were excluded. This 
may explain our low percentage when 
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compared with other studies. Hartman’ in 
a series of 375 operated patients with 
cholecystitis without stone reported jaun- 
dice in 16 per cent. 
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the preceding; and in the third, those 
which some observers might question as 
being normal. (Chart 1.) The number and 
percentage of total errors in the radiologic 


CHART III 


COMPARISON OF RADIOLOGIC WITH CLINICAL DIAGNOSIS 


Radiologic Diagnosis* | 


| Principal Diagnosis of 


Cholecystitis 


Clinical Diagnoses 


Radiological Diagnosis 


| Moder: | Secondary | Not Confirmed by Clinical 
Very Faint | ately | | Acute and Other than| Diagnosis agnents 
Faint | Faint | | Chronic a of Chole- 
Acute | Chronic | Chole- cystitis 
| cystitis 
Plus 
Stonest 
176 41 | 102 33 7 106 37 63 42 21 
5 eliminated because of 
| extensive liver disease 
16 
23.3 | 57.9 18.7 | 4 60.2 21.0 35.8 23.8 11.9 per cent (unselected) 
per per | percent; per | percent! per cent per cent per cent g.1 per cent (selected) 
cent | cent | cent 


* In a total of 11 (6.2 per cent) of the cases, the diagnosis was reported as (?) stones. 
+ These patients were also recorded as acute or chronic cholecystitis in columns to immediate left. 


t 1 Toxic hepatitis from arsenic. 
1 Hepatitis and catarrhal jaundice. 


1 Extensive carcinoma of stomach with metastases to liver, jaundice. 


2 Extreme jaundice, etiology undetermined. 


Radiologic and Clinical Diagnoses. The 
radiologic diagnosis of “‘pathologic gall- 
bladder due to the faintness of its shadow”’ 
is difficult. Nor is it easy to describe the 
appearance of such a shadow. The accuracy 
of the diagnosis hinges largely on the 
ability and experience of the roentgenolo- 
gist, and the personal equation comes into 
play. It is a diagnosis that should not be 
made unless the physician is familiar with 
the changes in density resulting from im- 
proper Roentgen exposure and from varia- 
tions in the thickness of the patients. 

All the cholecystograms were reviewed 
and divided into three groups depending 
on the relative faintness of the shadow. In 
the first are the extremely faint, almost 
invisible shadows; in the second, those in 
which the shadow is slightly denser than 


when compared with the clinical diagnosis 
is small, being 11.9 per cent unselected, and 
g.1 per cent selected. Of these errors, two 
belong in the very faint group, seven in the 
moderately faint group, and twelve in the 
faint group. 

In the total series, 4 per cent had a 
clinical diagnosis of acute cholecystitis, 
while the great majority, 60.2 per cent, had 
a diagnosis of chronic cholecystitis. Of 
these, 21 per cent received an additional 
diagnosis of questionable stones. In 23.8 
per cent the diagnosis of cholecystitis was 
secondary to a principal diagnosis of other 
diseases. There was a great variety of these 
diseases, although obesity, hypertension, 
appendicitis, duodenal ulcer, hypothyroid- 
ism and arteriosclerosis appear more fre- 
quently than any others. 
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Operative and Pathologic Findings. The 
value of an accurate diagnosis of chole- 
cystitis predicated on “faint gall-bladder 
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sufficiently damaged to produce symptoms 
of such intensity that 47.6 per cent were 
deemed suitable for surgical treatment. 


shadow” is at once apparent when itisseen These facts alone should establish the 
CHART IV 
COMPARISON OF RADIOLOGIC DIAGNOSIS WITH OPERATIVE AND PATHOLOGIC REPORTS 
Operation Operative Findings | | 
Operation | Radiologic 
Total Refused Reports Not Con- 
Cases | Microscopic) Chole- 11 badder! Refused | “Chole. | firmed by 
| Cholecys- | Exploratory; Diagnosis cystitis G | Contra- 
tectomy (Laparotomy| of Chole- | Plus Chole- indicated y 
cystitis lithiasis Normal | 
176 43 17 21 26* 13 24 2 | 13 
24.4 9.6 11.9 | 15 7.2 13.6 1.1 7.2 
per cent per cent percent | percent per cent per cent per cent per cent 


* Eleven were cholesterol stones, usually small. The composition of the others was not stated. Cholelithiasis 


here includes “‘sand”’ and ‘“‘gravel.’’ 


that 34 per cent of these patients were sub- 
mitted to surgery and that one in every four 
(24.4 per cent) had a cholecystectomy! An 
additional 13.6 per cent were advised to 
have a cholecystectomy, but either opera- 
tion was refused or operation was contrain- 
dicated because of the physical condition of 
the patient. In other words, nearly one-half 
the patients (47.6 per cent) who were 
diagnosed as having a “pathologic gall- 
bladder because of a faint shadow,” had 
symptoms of sufficient severity to warrant 
a recommendation for surgery. 

The gall-bladders removed at operation 
were examined grossly and microscopically 
for a pathologic diagnosis. Some 11.9 per 
cent were classified as chronic cholecystitis 
and 15 per cent as cholecystitis plus 
cholelithiasis. This 15 per cent with chole- 
cystitis and cholelithiasis found after 
pathologic examination, is less than the 
number (21 per cent) diagnosed clinically. 
However, in only 6.2 per cent was the 
question of stones considered in the radio- 
logical report. This point emphasizes the 
fact that the stones were too small or 
insufficient in number to cause a recog- 
nizable shadow. Again it is apparent that 
the diseased gall-bladders in this study had 
only impaired function, but yet were 


value and practical use of the radiologic 
diagnosis of “pathologic gallbladder be- 
cause of the faintness of the gall-bladder 
shadow.” 

The error of radiologic diagnosis as 
compared to the operative and pathologic 
findings was 7.3 per cent, or an accuracy 
of 92.7 per cent. The question arises as to 
the cause of these errors and what can be 
done to eliminate them. Ten errors oc- 
curred in the faint group and three in the 
moderately faint group. Thus the majority 
of errors are in the faint and moderately 
faint groups, and in the future, a little more 
leeway should be given the films in these 
groups; that is, whenever possible, films 
that are only moderately faint should be 
considered as normal. It should be borne 
in mind that a radiologic diagnosis of 
pathologic gall-bladder is not, in itself, an 
indication for cholecystectomy. Graham, 
Cole, Copher and Moore’ repeatedly state 
that cholecystography is a test of the 
functional capacity of the gall-bladder. 


SUMMARY 


1. A survey was made of all patients 
receiving a radiologic diagnosis of “‘ patho- 
logic gall-bladder because of the faintness 
of the shadow” over a five-year period 
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(January I, 1933 to January 1, 1938). A 
total of 1,355 patients received intra- 
venous cholecystography. The gallbladder 
was diagnosed as pathologic because of a 
“faint shadow” in 12.9 per cent of the 
patients (176), which constitutes the num- 
ber used in this survey. 

2. Some 72.2 per cent of the total group 
were females; 93.7 per cent were white; and 
51.2 per cent were between 40 and 60 years 
of age. 

3. The symptoms complained of by 
these patients were those accepted for the 
most part as characteristic of chronic 
cholecystitis: (right upper quadrant or 
epigastric pain (64.7 per cent); upper 
abdominal distress (77.2 per cent); coexist- 
ing jaundice (11.9 per cent). 

4. The radiologic diagnosis of patho- 
logic gall-bladder based on the faintness of 
the shadow, when compared with the 
clinical diagnosis, showed an accuracy of 
88.1 per cent in unselected cases, and 
90.9 per cent in selected cases. A clinical 
diagnosis of chronic cholecystitis was pres- 
ent in 60.2 per cent; cholecystitis and 
cholelithiasis in 21 per cent; and acute 
cholecystitis in 4 per cent. A total of 
34 per cent of these patients were sub- 
mitted to surgery, and 24.4 per cent, or one 
in every four, had a cholecystectomy. An 
additional 13.6 per cent were advised to 
have surgery but either they refused, or 
the operation was contraindicated by the 
patient’s poor physical condition. 

5. The gall-bladders, when examined 
pathologically both. grossly and micro- 
scopically, showed that 11.9 per cent had 
chronic cholecystitis; 15 per cent chole- 
cystitis and cholelithiasis. A clinical diag- 
nosis of cholelithiasis was made in 21 per 
cent, but in the radiologic diagnosis in 
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only 6.2 per cent. A comparison of the 
operative findings and pathologic reports 
with the radiologic diagnosis of “ patho- 
logic gall-bladder because of faintness of 
the shadow” revealed an accuracy of 
92.7 per cent. 


CONCLUSIONS 


In view of the facts contained in the 
above summary, we feel that in intrave- 
nous cholecystography a “faint” gall-blad- 
der shadow warrants a radiologic diagnosis 
of “‘pathologic gall-bladder.”’ Such a diag- 
nosis is practical and of clinical value. 
Furthermore, the accurate diagnosis of 
pathologic gall-bladders shown by “faint” 
shadows supplements and extends the 
application and range of usefulness of 
cholecystography. 


We wish to express our thanks and apprecia- 
tion to Dr. Allen Phillips and Dr. William 
Burton for their help in gathering the statisti- 
cal material. 
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NE of the most remarkable mecha- 
() nisms of the body is the delicate 

device of balance and counterbal- 
ance by which the different constituents 
of the normal body fluids, together with 
those substances which may be occasion- 
ally or abnormally added to these fluids, 
are maintained in a state of solution; or, to 
express the same thought from the opposite 
point of view, the mechanism which pre- 
vents the formation of precipitates. The 
effectiveness of this system depends not 
only upon the maintainence of balance 
between positive and negative ions, upon 
the mutual protective action of colloids, 
and upon other delicate balancing mecha- 
nisms, but also upon the presence of a 
normal lining wall of the cavities and 
spaces in which these fluids are contained. 
The relation of injury to the intima of the 
blood vessels to clot formation, or the for- 
mation of precipitates in inflamed bursae, 
are well known examples of the importance 
of normal lining walls to the solubility 
relationships of body fluids. 

When a gland of the body is called upon 
to remove materials from the blood stream, 
perhaps to change their chemical character, 
certainly to concentrate them and to 
excrete them into a further system of 
collecting tubes, new solubility relation- 
ships must be introduced. The preservation 
of these interrelationships must be guaran- 
teed by a normal lining of the excretory 
channels. A parallel with the circulating 
blood is here seen in the need for maintain- 
ing the normal lining wall. A_ striking 
difference exists in one respect—the bal- 
ance of the solubility relationships in the 
blood stream is being constantly main- 
tained as the blood flows through the 
organs where these various factors are 
initiated. But under the circumstances of 


excretion, once the materials have passed 
out of the gland cell into the excretory 
duct there is no further chance to correct 
any abnormalities. 

Such is the case in a simple system such 
as the excretory system of the kidney, if 
we consider this system as beginning at 
the kidney pelvis. No additions to or 
subtractions from the urine occur beyond 
this point; but, if we should consider the 
excretory system of the kidney as begin- 
ning with the glomerulus, the statement 
that solubility relations of the excreted 
fluid are not changed would be completely 
inaccurate, for as the urine passes down 
the kidney tubule, subtractions certainly 
occur, even if no additions are made. 

Perhaps our idea of liver function and 
bile excretion would be more accurate if 
we thought of it in the light of the modern 
concept of kidney function. The liver cell 
corresponds to the glomerulus; the bile 
ducts down to and including the gall- 
bladder and cystic duct are comparable 
to the kidney tubule, certainly adding 
mucin and certainly abstracting water, 
both processes inevitably changing solu- 
bility relationships. Looked at in this way, 
the true excretory duct of the liver would 
be the common duct only. It is interesting 
to note that the parietal sacculi discovered 
by Theile,! known to the older anatomists 
and forgotten by present day students of 
the anatomy and pathology of the biliary 
system, are said to occur along the bile 
ducts both inside and outside the liver 
down to the opening of the cystic duct, but 
not along the common duct below this 
point. 

The biliary system certainly possesses a 
structure which sets it apart from all the 
other excretory ducts of the body, namely, 
the gall-bladder. There is no agreement as 
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to the function of this organ. Opinions vary 
from the opinion first expressed by Heister 
200 years and more ago, that it is a simple 
storehouse (although Heister admitted that 
changes take place in the bile in the gall- 
bladder). Owen? stated that, “the gall- 
bladder is not, however, a simple reservoir; 
its vascular and secreting inner surface can 
operate upon the bile by both subtraction 
and addition.” From this opinion one may 
go all the way to the other extreme, 
namely, my own conviction’ that the gall- 
bladder is an organ of absorption, that 
“under normal conditions, whatever passes 
into the gall-bladder through the cystic 
duct, never passes out again through the 
cystic duct.” 

Whether one wishes to think of the gall- 
bladder as a pressure regulating chamber 
or as a complicated mechanism for the 
resorption of biliary constituents, we must 
all admit that gallstones, once formed in 
the gall-bladder, can hardly get out again 
without surgical aid. We know, of course, 
that gallstones do erode through the 
gall-bladder wall and thence into other 
parts of the body, appearing in most unex- 
pected places; but it is obviously a gross 
error to permit gallstones to follow any 
such path. 

There is a function of the gall-bladder 
to which attention was called by one 
Rudolph Virchow many years ago.‘ This 
was before the day of the invention of the 
microtome and the aniline stain, when 
microscopic anatomists were dependent 
upon the technique of teasing out fresh 
cells and studying material perhaps more 
nearly normal than is the pickled, fried, ex- 
tracted and lipsticked product which nowa- 
days arrives at the anatomist’s microscope. 

Figure 1 shows the gall-bladder cells 
as shown by modern technique: high 
columnar cells, a relatively large nucleus 
in the lower third of the cell, the cell 
body apparently filled with large vacuoles. 

Figure 2 shows gall-bladder cells pre- 
pared by the methods used at the time 
that Virchow described them, filled at 
certain stages of digestion with highly 
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refractile globules, which, as Virchow 
described them, appear first in the free 
edges of the cells, later completely fill the 


Fic. 1. The normal gall-bladder mucosa, stained with 
eosin and hematoxylin. High columnar cells, 
nucleus in lower third, cell bodies filled with what 
appear to be large vacuoles. 


cells, as shown in Figure 2, and finally are 
found only in the lower portions of the cell. 
Virchow concluded from this that they are 
in the process of absorption from the bile 
and are excreted into the tissue spaces. 

If these cells are now studied through 
the crossed Nichols prisms, the majority 
of the globules show the brilliant double 
refraction which is by some thought to be 
characteristic of the esters of cholesterol. 
(Fig. 3.) I fear that positive proof that this 
material is an ester of cholesterol has not 
been forthcoming. It is intriguing, how- 
ever to think of this finding of Virchow’s in 
connection with the facts of cholesterosis 
and to think of certain types of gallstones 
as a result of a disturbance of this 
specific gall-bladder function, a function, 
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which, by the way, on the removal of the 
gall-bladder, is taken over by the parietal 
sacculi along the biliary ducts.° 


Fic. 2. Four fresh unstained cells of the mucosa of the 
gall-bladder. The free edges of the cells are at the 
top; the narrow pointed cell ends are at the bottom. 
The four clear areas are the nuclei. 


There is also a suggestion in the litera- 
ture® that there may be a relationship 
between vitamin bp and the gall-bladder. 
If the double refracting granules shown in 
Figure 3 are indeed sterol, then it might 
be possible that the gall-bladder wall is 
engaged in recovering sterol from the 
bile and making of it the mother substance 
of vitamin D. In this connection one should 
think of the relation of certain kidney 
stones to vitamin A deficiency.’ 

It should be noted that the biliary sys- 
tem is called upon to care for three mate- 
rials which are not readily soluble under 
the best of circumstances: calcium, cho- 
lesterol, and the bile pigments. Even under 
the too little understood conditions which 
preserve these substances in solution in the 
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bile, the mechanism which keeps them in 
soluble form seems to be the most delicate 
of the solubility relationships, as proved 


Fic. 3. The same specimen as in Figure 2, under the 
crossed Nichols prisms. The four nuclei now ap- 
pear as black areas. Note that not all the brightly 
refractile globules seen in the surrounding fluid in 
Figure 2 now show the double refraction. 


by the fact that the precipitates formed are 
composed of these three materials, calcium, 
sterol and pigment, with the sterol far 
outweighing the other two. 

It becomes evident, therefore, that the 
precipitable constituents of the bile may 
not remain in solution under any one of 
four conditions. First, some one constitu- 
ent, or several constituents together, may 
be excreted from the liver cell in an ab- 
normal state due to a disturbance of the 
general body metabolism governing the 
materials in question. This material arriv- 
ing in the gall-bladder, being abnormal, 
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could not be handled normally,—whether 
by resorption or by expulsion—and would 
therefore collect. This would seem to be the 
explanation of the formation of gallstones 
during pregnancy; these stones are usually 
single and composed largely of cholesterol. 
But let us not jump to the conclusion that 


the fault lies in a simple cholesterolemia; if 


cholesterol is maintained in the colloidal 


state by the mutual protective action of 


colloidal calcium, the fault might lie in the 
metabolism of calcium rather than in the 
faulty metabolism of the sterol. 

Second, if the gall-bladder is engaged in 


the resorption of sterol, a disturbance of 


this resorbing function might result in a 
damming back of sterol in the gall-bladder, 
causing either cholesterosis or the forma- 
tion of certain types of stones. (Fig. 4B.) 

Third, a reflux into the common duct, 
perhaps of intestinal content and certainly 
of pancreatic juice, may occur when, as 
most commonly happens, the pancreatic 
duct opens into the ampulla. This may 
result in precipitation of all the constitu- 
ents of both bile and pancreatic juice, 
which seems to be the explanation of what 
the surgeon inelegantly but descriptively 
calls “mud.” Sometimes this material 
gathers into a mass moulded by the space 
in which it collects, the dilated common 
duct; the mass shows no internal structure, 
and on drying, characteristically breaks 
into many fragments. This is, in my opin- 
ion, the true common duct stone, that Is, a 
stone which is formed due to disturbances 
in the common duct itself. 

Fourth, the solubility relationships in 
the bile are changed by infectious processes 
which injure the lining membrane of the 
biliary passages and permit the entry of 
abnormal constituents into the bile. This 
is the most common cause of gallstone 
(ormation. 

The injury to the lining wall of the 
excretory ducts of the liver is not the 
swelling and erosion of the mucosa, char- 
acteristic of the advanced stages of cho- 
langitis, but is to be sought in that very 
early stage when microorganisms seem to 
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be filtered out of the blood stream and gain 
entrance to the bile passages. It is not 
clear where these organisms are living and 


Fic. 4. A gallstone formed a, by direct crys- 
tal growth, and bs, by coalescence of 
smaller stones. (From Sweet, in Ann. 
Surg., 101: 624, 1935.) 


multiplying, but they are being constantly 
excreted into the bile, bringing with them 
either additions from the blood serum or 
products of their own metabolism which 
alter the solubility relationships of the 
surrounding bile. Probably in many in- 
stances this process is finally overcome 
in the body and the gallstones w hich have 
formed are the only signs left of the pre- 
vious existence of infection. On the other 
hand, in too many instances the infection 
extends downward along the ducts, finally 
involving the entire system, including the 
gall-bladder wall. It is at this period that 
the symptoms of gallstone disease first 
appear, not, however, be it noted, because 
gallstones are present, but because the 
process which was responsible for the 
formation of the gallstones has now ex- 
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tended to involve the motor and sensory 
functions of the common duct. 

It has been many years since the sphinc- 
ter muscle surrounding the opening of the 
common duct was described by Oddi, but 
it has been only recently that any satis- 
factory proof of the function of the sphinc- 
ter has been offered. Experimental work 
upon the commonly used laboratory ani- 
mals in respect to the biliary system has 
never been entirely satisfactory. The bile 
of the cat and dog is a product quite 
different from the colloidal solution found 
in the human gall-bladder. The cystic ducts 
of these animals do not contain the valves 
of Heister and the erect posture of the 
human must introduce factors not to be 
found in the four-footed animals. It must 
be due to some or all of these factors that 
nothing comparable to human gallstones 
has ever been reported in these animals. 
The recent work of Walters and his col- 
leagues* demonstrates the existence of a 
functional sphincter in the human being. It 
proves what has long been held by various 
authors that the filling of the gall-bladder 
Is a passive operation due to the closure 
of the sphincter of Oddi in the intervals 
between active digestion and the conse- 
quent building up of sufficient pressure 
in the common duct to force bile into the 
gall-bladder. This recent work also seems 
to have established beyond question that 
the symptoms of biliary disease arise in the 
common duct and that the gall-bladder 
itself takes very little, if any, part in the 
inception of the characteristic symptom 
complex. 

The concepts of modern chemistry ren- 
der obsolete the earlier work on the forma- 
tion of gallstones which was based upon the 
observations of crystallization around a 
central nucleus. This earlier concept was 
not at all satisfactory, for certain insuper- 
able difficulties were encountered. It does 
not explain the rather common finding of 
stones which have no nucleus, but, on the 
contrary, a space filled with a clear fluid. 
Nor does the concept of successive lamina- 
tion satisfactorily explain the internal 
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structure of the gallstone. The application 
of the ideas of modern colloidal chemistry 
does, however, explain the formation of 
stones with a central cavity, and also, not 
only the regular laminations found in 
round stones, but the peculiar structure of 
an irregularly shaped stone. 

The work of the colloidal chemist Liese- 
gang first demonstrated that the pre- 
cipitation of a material contained in a 
colloidal mass by another substance which 
diffuses into this colloid mass does not 
cause a uniform precipitation but a series 
of rings precipitated in rhythmic order. 
Many examples are found in nature of 
this process, the most commonly known 
being the precipitation of iron salts diffus- 
ing into a silicon gel, producing the colored 
rings of the agate. The comparable situa- 
tion in the process of gallstone formation® 
is the formation of a gel of colloidal choles- 
terol and some calcium compound in the 
colloidal state. The bile pigment diffusing 
into this mass precipitates in rings of cal- 
cium bilirubinate or calcium biliverdinate 
or calcium bilifuchsinate, giving rise to the 
vari-colored rings. The colloidal calcium, 
being thus changed from its colloidal state, 
ceases to exert a protective action on the 
colloidal sterol, which, therefore, changes 
into the crystalline form of needles or flat 
plates. The gallstone with a central cavity 
develops simply because the material in 
the colloidal state occupies more space than 
when the molecules have been arranged in 
the orderly fashion of the crystal. 

The belief that these structures must 
arise in this fashion is based upon a study 
of the internal structure of the gallstones. 

In Figure 5, A and B show the Liesegang 
ring formation and c shows how beams of 
crystals pass through these rings, indicating 
that the crystallization process was sub- 
sequent to the formation of these rings. 
Figure 5c also shows how the crystals in 
process of formation may have _ pushec 
pigment particles into the center of the 
mass. 

A common example of the process 0! 
crystal formation is found today in the 
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freezing of ice cubes in an electric refrigera- 
tor. Ice crystals first form around the 
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as though the structure were laminated, 
and the crystals will assume a radial form. 


sides and bottom of the ice cube, with This would also be the case if the Liesegang 


Fic. 5. A, B and c, examples of Liesegang ring formation in gallstones of round or oval form. 


crystals extending toward the center until 
finally the complete crystallization has 
taken place with the freed air bubbles 
elongated by the in-growing crystals and 
pushed into the center of the mass. 

The formation of a distinct cross can 
often be seen in ice cubes, a picture which 
is characteristic of the internal structure 
of irregularly shaped gallstones. (Fig. 6.) 
lhe process of diffusion into a gel and the 
process of crystal formation as seen in 
the ice cube proceed in straight lines per- 
pendicular to the surface, therefore in a 
round mass (Fig. 7, 1 and 4), the rings of 
Liesegang will lie parallel to the surface 


process or the crystal formation started 
from the center toward the periphery. In 
such a case the crystals would radiate 
from the center, regardless of the external 
form of the mass. (Fig. 7, 1-2-3.) But if the 
colloid mass assumes an irregular form, 
as in Figure 7 (5 and6), the diffusion 
process, as well as the crystallization proc- 
ess, if it starts from the outside of the 
mass, meets opposing forces which started 
at the same time from the other surfaces, 
resulting in characteristic disturbances at 
the angles. These opposing forces may 
either stop before meeting (as in Fig. 7, 5), 
or the lines may meet and cross, intensify- 
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ing the process, and even giving the effect 
of a central nucleus (Fig. 7, 6), just as 
cross hatching is used in an etching or dry 


Fic. 6. The result of the 
Liesegang process in a 
cuboidal stone, 1, and 
in a pyramidal stone, 
2. 


point to increase the depth. This finding 
in the irregular shaped stones (Fig. 8), 
convinces me that no other explanation of 
gallstone formation is adequate to explain 
what is actually before us. 

One finds, occasionally, gallstones so 
different in their form that one must as- 
sume a different process of formation, such 
as in Figure 4A, a rare type of pure choles- 
terol stone, evidently formed by a direct 
addition of crystals. A more common type 
of stone is seen in Figure 4B, a stone often 
associated with cholesterosis of the gall- 
bladder, where small masses of cholesterol 
collect into larger masses and seem to fuse 
with the larger mass, perhaps on the same 
principle that the globules of butter form- 
ing in the churn gradually unite into larger 
and larger masses. 

A problem which has been impossible of 
solution on the basis of the old idea that 
gallstones arise around a central nucleus 
and continue to grow, has been to explain 
the finding, so common in a gall-bladder, of 
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great numbers of gallstones of essentially 
the same size and shape.'! It became neces- 
sary further to assume, on the basis of 
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Fic. 7. Schema of the results of a diffusion or crystal- 
lization process, beginning at the center, 1, 2 and 3, 
or beginning at the outside, 4, 5 and 6. 


the idea of the gallstone which continually 
grows, that there must occur in the gall- 
bladder a shower of nuclei, the number of 
which predetermines the number of gall- 
stones. One then had to assume that 
material was deposited equally on all sides 
of each and every nucleus. Mutual pressur¢ 
was then assumed to account for their fina: 
form, but it did not explain why thi: 
mutual pressure should result in suc! 

varied forms in different gall-bladders. 

If we agree that the internal structure © 
gallstones points without question to th 
colloidal state or gel in which the origin: 
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mass must have existed, then we can find 
an explanation for the production of multi- 
ple stones of the same size and shape. This 
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of the gall-bladder wall and pouring the 
gallstones down the sink, they reverse 
the process and instead of studying the 


Fic. 8. Gallstones of irregular form, showing the effects of angles upon the formation of the Liesegang rings. 
Photographed under water, hence the air bubbles. 


plastic gel is moulded into the size and 
shape of the finished stone, and the mould 
is found in the spaces created by the valves 
of Heister, in the neck of the gall-bladder 
and in the cystic duct. After the mould is 
filled, the material is ejected from the 
mould by the pressure of the bile being 
secreted by the liver against a closed 
sphincter of Oddi. When this pressure is 
insufficient to dislodge this moulded mass 
we find a stone impacted in the cystic duct. 
Such masses of gel have been reported in 
the gall-bladder and will be found more 
frequently when the operating surgeon 
starts looking for them. 

It has been my own experience that a 
case history can be reconstructed far more 
accurately and completely from a study 
of the gallstones than from the study of the 
sections of the gall-bladder. I recommend 
to surgeons and hospital pathologists that 
now, after fifty years of studying sections 


bag in which the stones have collected, 
they devote their thought to the study of 
the structures which, like so many com- 
parable geological formations, contain in 
themselves a record of their past history. 

I would call the attention of the clinical 
surgeon to the following facts. First, gall- 
stones may be, but are not necessarily, the 
product of a disturbance of gall-bladder 
function. Second, the removal of the gall- 
bladder, by causing a dilatation of the 
common duct, permits a constant drainage 
of the biliary tree, so that any materials 
in the bile which tend to fall out of solution, 
will be washed out into the intestine; but 
such materials can collect in the common 
duct and form gallstones after the removal 
of the gall-bladder. 

It has become increasingly clear of 
recent years that the ultimate results of 
operative procedures on the biliary system 
differ according to the pathology encount- 
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ered at the operation. The final result in 
cases of biliary disease with cholelithiasis 
are satisfactory in a much higher percent- 
age of cases than are the results following 
operations where no gallstones are found. 
If the reasoning followed in the earlier 
part of this paper is correct, the presence 
of gallstones must indicate that a different 
process is going on even though cholangitis 
be associated with the cholelithiasis, than 
in the cases where no gallstone formation 
is encountered. Gallstones are a product 
of a long continued chronic process which 
takes its origin in the finer radicles of the 
biliary system, a process which may gradu- 
ally extend downward until the whole 
biliary tree is involved. A cholangitis 
without cholelithiasis may be a lymphan- 
gitis of the walls of the larger bile ducts, is a 
more acute process, and may be limited to 
the walls of the bile ducts and not effect 
the solubility relationships of the contained 
bile. 

Third, the chronic disease, cholelithiasis, 
gives time for the gradual dilatation of the 
common duct, which dilatation involves 
the ampulla and the sphincter and permits 
a freer drainage of the biliary tree. If this 
dilatation has not occurred prior to opera- 
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tive interference, it is brought about by 
cholecystectomy. The operation, therefore, 
ordinarily cures cholelithiasis because in 
the absence of a gall-bladder and with free 
drainage from the common duct there is no 
place for material to collect and form 
stones. On the other hand, if cholangitis 
without cholelithiasis is simply a lymphan- 
gitis of the walls of the bile ducts it is an 
entirely different pathologic entity from 
cholelithiasis with or without cholangitis, 
and one would not necessarily expect it to 
be cured by the removal of the gall-bladder. 
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HE liver in both fetal and later life is 

the largest organ in man. Its actively 

functioning tissue is exceeded in man 
only by the total voluntary muscle. It is an 
organ of manifold functions. It has certain 
specific characteristics, the most prominent 
of which is its double blood supply: 
arterial blood from the hepatic artery, 
which is a branch of the celiac axis, and 
portal venous blood from a portion of the 
intestinal tract and spleen. The arterial 
blood is similar to the arterial blood 
supplying the remainder of the body 
tissues, but the venous blood has already 
passed through a capillary bed. It comes 
from the spleen and that portion of the 
intestinal tract from which the split prod- 
ucts of digestion are absorbed. Any toxic 
substances present in the proximal gastro- 
intestinal tract may also enter the circula- 
tion by this means. Certain of the products 
of digestion are not in a state in which they 
are prepared to enter the general circula- 
tion and thus become available for general 
tissue metabolism. The interposition of 
the liver between the portal and the gen- 
eral circulation is, therefore, of great 
importance. Not only is the liver capable 
of making important changes in these 
substances, but it synthesizes others, such 
as the bile salts, which are important in 
maintaining normal digestive processes; it 
synthesizes others which are in the main 
excretory in character, such as the bile 
pigments; it is the site of origin of various 
enzyme systems; and it is one of the most, 
if not the most, important storehouse of 
‘abile carbohydrate and protein. Further- 
more, It is capable of detoxifying various 
substances of a toxic nature and through 


its external secretion, the bile, it can 
eliminate certain products of metabolism 
and toxic or foreign substances some of 
which may be the result of cellular activity, 
and others of which are the result of 
ingestion or administration. Mann! has 
shown that life is impossible when the total 
liver mass has been removed. The liver is, 
therefore, necessary for other important 
systems to survive. It is also well known 
that complete occlusion of the hepatic 
artery is not compatible with life. 

It is essential for clinicians to know in 
general what the major functions of the 
liver are, the margin of reserve which must 
be present before gross incompetency can 
be demonstrated, and the help which can 
be obtained in clinical practice from the 
functional tests now available. It is impos- 
sible in this short review to discuss all of 
the functional activities of the liver and 
the many tests suggested to determine 
functional capacity. It is, however, of 
value to show that many of the most impor- 
tant of hepatic functions can be maintained 
when only a small part, 20 per cent, of the 
total liver mass remains normal, and to 
stress the fact that a test for a single func- 
tion is often completely inadequate to give 
information on the impairment of other 
functions of the liver. 


CARBOHYDRATE FUNCTION 


While glucose is the main carbohydrate 
of the blood, glycogen is the main carbo- 
hydrate of the body tissues. Under normal 
conditions the body tissues, chiefly muscle 
and liver, contain approximately ten times 
as much glycogen as the glucose present 
in the body. The most abundant source of 
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glycogen is the liver, and it is the liver 
glycogen which maintains the blood sugar 
level, for the muscle glycogen is converted 
into lactic acid, which can become glucose 
only after the reconversion of the lactic 
acid into liver glycogen. The concentration 
of the liver glycogen depends in large part 
upon the condition of the polygonal, 
parenchymatous cells of the liver lobule, the 
efficiency of the hepatic blood supply, and 
the state of nutrition of the individual. 
Shortly after the ingestion of a meal con- 
taining a large amount of carbohydrate 
and protein the concentration of liver 
glycogen increases greatly if the accessory 
conditions are normal. During starvation, 
or food deprivation, the liver glycogen is 
rapidly depleted. While the liver can form 
glycogen from glucose, from other sugars, 
and from substances derived from protein, 
other tissues of the body can form gly- 
cogen only from glucose. 

Some years ago Sansum and Woodyatt? 
found that a normal 70 kilogram man could 
utilize 60 Gm. of glucose per hour without 
glucose spilling over in the urine. Since 
only 15 Gm. were necessary to meet the 
basal metabolic requirements, 45 Gm. per 
hour, or 75 per cent of the glucose injected 
intravenously, could have been stored as 
glycogen. 

The importance of determining whether 
the liver glycogen concentration is ade- 
quate for normal function is based upon 
several observations. Hypoglycemia pro- 
duces profound physiologic disturbances 
and if the liver glycogen is so depleted that 
glucose cannot readily be formed upon 
demand, the blood sugar drops from its 
normal level. Since the observations of 
Opie and Alford* we have come to believe 
that the presence of an adequate con- 
centration of glycogen in the liver protects 
this organ against the deleterious effects 
of the volatile anesthetics and certain 
other substances capable of producing 
serious liver injury. It was Rosenfeld? who 
first stated that when the liver glycogen is 
high, the liver fat is low and it has been 
demonstrated that a liver high in fat con- 
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tent is more susceptible to these same 
noxious agents. 

This line of reasoning has without 
doubt lulled clinicians into a sense of false 
security for they have believed that 
by providing adequate carbohydrates by 
mouth or vein, liver injury may be pre- 
vented. While in the main this is true, 
observations which we plan shortly to 
publish demonstrate that the inverse 
relationship between glycogen and fat is 
not constant, for it is possible to have 
high glycogen and high fat concentration 
in the liver at the same time. Under such 
conditions the glycogen, even though it be 
several times the normal concentration, 
will not protect the liver from the injury 
imposed by volatile anesthetics if the fat 
concentration is only slightly above the 
normal level. The major conditioning 
factor for liver injury following the use 
of volatile anesthetics is, therefore, the 
amount of fat present in the liver and not 
the amount of glycogen. 

An excessive hyperglycemia can be 
assumed to indicate an impaired capacity 
of the individual to take care of the 
ingested glucose. Heyd, MacNeal and 
Killian,® Lichty and Woods,‘ and von Fejer 
and Hetényi’ have found that an ali- 
mentary hyperglycemia is often associated 
with long standing cholecystitis and hepati- 
tis. Moderate liver injury may be asso- 
ciated with a persistent hyperglycemia. 
Bodansky® and Hetényi’ first showed that 
the hypoglycemic response to insulin might 
be prolonged in patients with extensive 
liver disease. It has been observed by 
clinicians for some years that the patient 
with liver disease and diabetes mellitus is 
most difficult to standardize, for he can 
easily pass with a small dose of insulin 
from a hyper- to a hypoglycemic level. In 
very advanced hepatic disease hypogly- 
cemia may be present. 

Many tests have been devised to deter- 
mine whether the liver can store glycogen 
normally and whether a normal concentra- 
tion of glycogen is present to supply the 
tissue needs of glucose. The glucose toler- 
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ance test has been widely used for deter- 
mining the capacity of the liver cells to 
store glycogen. As a rule from 50 to 100 
Gm. of glucose are ingested and the arterial 
or venous blood sugar curves, or both, are 
followed for from two to three hours. The 
venous curve is more generally followed. 
The venous blood sugar rises rapidly after 
ingestion of the glucose and reaches its 
peak of from 140 to 160 mg. per cent in 
twenty to forty-five minutes. Within one 
and a half to two hours the venous sugar 
level reaches its original or an even lower 
level. Certain investigators have used 
levulose or galactose for their studies, 
while others have studied the urine for its 
sugar content as a means of determining the 
amount of sugar which the tissues were not 
able to take care of. The preferable time 
for testing is the morning on a fasting 
stomach; disturbing psychic or physical 
effects should be minimized. 

Unfortunately so many accessory factors 
may exist when liver injury is suspected, 
which affect the glucose tolerance test, 
that its effectiveness as a measure of 
hepatic function has been small. The 
information which one obtains is at best 
uncertain. Greene, Snell and Walters" 
believe that the tolerance for levulose is 
more frequently affected by hepatic disease 
than is the tolerance for glucose and they 
have suggested that levulose be used for a 
function test. Further experience has 
shown that levulose is of only limited 
usefulness. 

The clinical value of any of the sugar 
tolerance tests is not great. Considerable 
liver destruction may be present and the 
tolerance tests may still be normal. Acute 
liver injury, of even only limited extent 
histologically, may cause marked changes 
in the tolerance curves, while chronic 
injury of a more extensive character, may 
be associated with a normal tolerance 
curve. At this time one must admit that 
blood sugar determinations will not aid the 
clinician very much in the diagnosis of 
hepatic disease. The important thing 
trom the standpoint of the surgeon is to 
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administer as much carbohydrate by as 
many routes, and over as long a time as 
is possible before subjecting the patient to 
operation. Even under the conditions of 
complete common duct obstruction, con- 
siderable amounts of glycogen may be 
stored in the liver if the administration 
of carbohydrate has been vigorous and 
persistent. 


LIPOID FUNCTIONS 


Under this heading come the fats and a 
variety of substances which resemble 
them, but although they are grouped 
together chemically they are dissimilar 
functionally. From the viewpoint of brief 
discussion I shall consider only a few 
substances. 

Although the enzyme lipase is not a 
lipoid it is so closely associated with fat 
metabolism that it may well be considered 
here. The ingested fats are hydrolyzed 
chiefly by the lipase of the pancreatic juice 
and the succus entericus. The importance 
of the liver in this process lies in the fact 
that bile facilitates it, for bile aids in the 
emulsification of fat and in the activation 
of lipase. Although there is some evidence 
that certain sterols can be absorbed from 
the intestinal tract which contains no bile, 
it cannot be denied that the absence of bile 
from the intestine causes a_ profound 
change in the ability of the individual to 
handle ingested fat. 

The fatty acid concentration of the liver 
varies considerably and rapidly, both in 
health and disease. Leathes and Raper"! 
have suggested that the liver is the site of 
desaturation of fatty acids and that this 
process is necessary before oxidation can 
take place. Although this may not be 
absolutely necessary on the part of the 
liver, as was shown by McMaster and 
Drury,!? it can hardly be denied that this 
is probably the usual event in the inter- 
mediary fat metabolism. 

Cholesterol, which is a lipoid, is one of 
the most important constituents of the 
bile. There is considerable difference of 
opinion as to whether the ingestion of an 
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excess of cholesterol results in an elevation 
of the bile cholesterol. The results of 
Wright and Whipple’ in the experimental 
animal suggest that such a relationship 
exists, but observations which we have 
made in man give little support to this 
concept. The fact that most gallstones 
consist largely of cholesterol and that 
obese individuals are more prone to have 
stones suggests that disturbances in lipid 
metabolism may in part be responsible for 
gallstone formation. 

Cholesterol is found in the bile only as 
free cholesterol, while in the blood it is also 
present in the combined state. It is main- 
tained in its normal state in bile by the bile 
salts. Both of these substances aid in the 
emulsification, digestion and absorption 
of fats in the intestine. Thannhauser" 
has suggested that the bile salts are 
synthesized from cholesterol. It has fre- 
quently been intimated that cholesterol is 
an excretory product, but these facts 
would make it appear that it must be con- 
sidered as a more important substance. 

The ease with which fat may enter 
the liver cells is of interest, for fatty 
infiltration is of common occurrence. It 
may be seen in the early period of starva- 
tion, and following the administration of 
various anesthetics and chemical sub- 
stances, such as carbon tetrachloride, 
which affect hepatic functional activity. 
Since an excess of liver fat may predispose 
to serious liver injury following anesthesia, 
its presence in amounts above the normal 
has more than a scientific interest. 

The results of blood lipid studies in 
hepatic disorders have, however, been dis- 
appointing. Hypercholesterolemia is pres- 
ent during pregnancy, and pregnancy and 
gallstone disease are closely related. How- 
ever, studies by ourselves and others have 
shown no relationship between established 
gallstone disease and hypercholesterolemia. 
In common duct obstruction the blood 
cholesterol is frequently considerably ele- 
vated. On the other hand, in cholangitis 
and extensive liver injury hypocholesterol- 
emia is more apt to be found. Wright” and 
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Thannhauser and Schaber'® have found 
that severe hepatitis reduces the ratio 
in the blood of ester, or combined chol- 
esterol, to free cholesterol. The impairment 
of fat absorption from the intestine which 
may occur in extensive liver disease cannot 
be distinguished from a similar process 
which is seen when there is a disturbance 
in the external secretion of the pancreas. 

It is unfortunate that as yet our knowl- 
edge of the factors which determine the 
level of the lipid constituents in the blood 
is still meager. Not only is this true in 
regard to normal function, but it is also 
true in relation to disease processes. Until 
the intricate processes controlling fat and 
sterol metabolism are better understood 
the help which may come from careful 
studies of blood lipoid fractions will be 
denied us. 


PROTEIN FUNCTIONS 


The importance of the liver in protein 
metabolism has apparently not concerned 
surgeons as much as has the metabolism 
of carbohydrates and fats, and yet with the 
information now available we may well 
assume that the protein functions of the 
liver are as important, if not more so, than 
those of the other primary food constitu- 
ents. It would seen highly likely that the 
major source of mobile protein is in the 
liver. This may be true in regard to protein 
for energy requirements, tissue growth 
and for the maintenance and restoration 
of the serum protein which plays so 
important a part in keeping fluids in the 
blood vessels. 

Since the synthesis of urea is a function 
of the liver cells, it is possible that dis- 
turbances in hepatic activity may be 
reflected in an inability of the cells to 
synthesize this substance. Considerable 
changes of the non-protein nitrogen in the 
blood are usually associated with varia- 
tions in the concentration of urea. Bollman, 
Mann and Magath” demonstrated that 
after total hepatectomy in the dog, amino 
acid nitrogen in the blood rises while 
urea nitrogen falls. Similar changes have 
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been described following acute yellow 
atrophy, chloroform poisoning, and the 
serious degenerations occasionally accom- 
panying common duct occlusion. Thus the 
total non-protein nitrogen may or may 
not be altered, but the partition of the 
components making up the total non- 
protein nitrogen may be considerably 
changed. In advanced surgical hepatic 
disorders, and in extensive cholangitis and 
complete common bile duct occlusion the 
blood non-protein nitrogen is frequently 
elevated. It has been falsely assumed that 
variations from the normal blood con- 
centration can be taken as a measure of 
hepatic derangement. An increase in the 
non-protein nitrogen is not prima facie 
evidence that the increase is attributable 
to liver injury, for it may be in part or in 
whole the result of impaired renal function, 
increased nitrogen breakdown, or dehydra- 
tion, any of which may be present during 
serious surgical liver or bile duct disease. 

Nevertheless, numerous liver function 
tests based on the urea-forming ability 
of the liver have been devised. Proteins, 
peptones and amino acids have been fed 
and an attempt made to determine whether 
these products were being converted into 
urea in a normal manner. The reserve 
capacity of the liver is so great that almost 
complete destruction of the organ must 
take place before the liver fails to trans- 
form amino acids into urea. At such a time 
a function test is not required. It is in the 
chronic liver states that a function test 
would provide diagnostic help, but the 
studies reported by Witts'® show of how 
‘ittle practical diagnositc value these tests 
are. This applies to studies of the urea and 

amino acid concentrations. 

Bollman and Mann" found that com- 
plete removal of the liver was followed 
by the excessive excretion of uric acid. Even 
moderate degrees of liver injury were 
accompanied by a more than normal 
amount of uric acid excretion. They 
believed that the urinary uric acid was a 
more delicate index of hepatic injury than 
was the carbohydrate metabolism or urea 
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formation. These generalizations were, 
however, not substantiated by Wakeman 
and Morell.” Bornstein and Griesbach*! 
reported an increase in the blood uric 
acid in cholecystic and hepatic disease, 
while Stander?? has found a high blood 
uric acid in a patient with fatal chloroform 
poisoning. Promising as such data may 
seem, Rabinowitch** failed to find a rise 
in the blood uric acid in a fatal case of 
acute yellow atrophy. 

The blood fibrinogen is formed, at least 
in large part, in the liver, but again, even 
under the conditions of complete common 
duct obstruction the blood fibrogen con- 
centration is not reduced. Only extensive 
destruction of the hepatic parenchyma 
causes a reduction of the blood fibrinogen. 
The early optimism of Full** that deter- 
minations of the blood fibrinogen would 
be of practical diagnostic import in moder- 
ate liver disease has long since been lost 
and the level of the other protein con- 
stituents of the plasma are little effected 
by early or moderate liver injury. 


OTHER FUNCTIONS 


Hippuric Acid Synthesis. When benzoic 
acid is given by mouth only a portion of 
that ingested is excreted in the urine as 
benzoic acid. The major portion of it is 
converted to hippuric acid and excreted in 
this form in the urine. 

For a time it was supposed that this 
synthesis could be used as a test of renal 
function. Following the work of Friedman 
and Tachau™ and more recently Armand 
Quick** it has been suggested that this 
synthesis could be used as a test for 
hepatic function. Although Delprat and 
Whipple” found changes only in the 
presence of extreme liver injury suggesting 
that the method had no value in clinical 
work, the studies of Quick” are more 
encouraging. His modification of the test 
for hippuric acid conjugation may be of 
some value in the patient with doubtful 
liver injury. 

Bile Pigments. The bile pigment, bili- 
rubin, may be increased in the blood by a 
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number of factors. Liver injury and com- 
mon duct obstruction are the two most 
common surgical lesions causing a hyper- 
bilirubinemia. Determinations of the bili- 
rubin concentration in blood should not be 
used as liver function tests, but they afford 
evidence of the ability of the liver in 
hepatic disease to excrete bilirubin in the 
bile. 

Of the clinical methods now available we 
believe that the Van den Bergh reaction 
is the most accurate for determining the 
amount of bile pigment in the blood 
stream. It is not affected by articles in the 
diet which may cause a marked deviation 
from the normal findings when the icterus 
index of Meulengracht is used. 

I believe that not only is the quantita- 
tive portion of the test valuable, but that 
when properly executed, valuable informa- 
tion can be obtained from the qualitative 
portion of the test. The observations of 
Snider and Reinhold® that high concentra- 
tions of bilirubin in the serum are invari- 
ably associated with a direct immediate 
reaction with the diazo reagent of Van den 
Bergh, while a low concentration Is asso- 
ciated invariably with a delayed or nega- 
tive reaction has not been substantiated in 
our patients. The more recent observations 
of Pedersen and Waldenstrém*® in Sved- 
berg’s laboratory offer at last a satisfactory 
explanation for the immediate and the 
delayed or negative reactions. Used for 
what it is supposed to determine, the Van 
den Bergh reaction is an excellent test of a 
specific liver function. 


THE DYE TEST 


The use of bromsulphalein and sodium 
tetraiodophenolphthalein as liver function 
tests has been extensively employed. Rosen- 
thal and Bourne,*® Graham et al.*! and 
others have reported that they may give 
valuable evidence of the state of liver 
competency. Within narrow limits this is 
true, but they are not, and should not be 
considered as tests which will provide 
information on the degree of impairment 
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existing in all of the hepatic functions. As 
auxillary methods of study they are worth- 
while, but too frequently normal findings 
are obtained in a patients whose liver is 
competent until exposed to the insult of 
anesthesia and operation, when incom- 
petency froma narrow reserve is manifested. 

The many functions which the liver 
normally carries on simultaneously make 
it improbable that any single test will ever 
suffice to give information of practical 
diagnostic importance on the degree of 
variation from the normal affecting all of 
these functions in early or moderate 
hepatic disease. Conclusions drawn from 
testing one functional activity may not 
have the slightest application to other 
important hepatic functions. There is as 
yet no concrete evidence that cells in 
different portions of the lobule have 
specific functions. The evidence frequently 
given In support of such a hypothesis fails 
to take into account the environmental 
circumstances surrounding the cells of the 
lobule. No one has yet produced a set of 
characteristic findings or symptoms for 
injury of the central or the peripheral 
portions of the lobule alone. The complete 
functioning of the liver is dependent on 
many conditions some of which involve 
primarily the liver itself, but others of 
which are dependent on factors unasso- 
ciated with the liver cell but in which liver 
damage takes place secondarily. 

When such conditions as anoxemia, 
dehydration, hemorrhage, trauma and in- 
fection may transform a completely normal 
liver, histologically and physiologically, 
into a totally incompetent viscus, we must 
look with considerable prejudice at those 
tests which give us evidence of normal 
function when the major portion of the 
normal gland has already been destroyed. 
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DIAGNOSIS of gall-bladder dis- 
A ease may be the simplest of medical 

tasks, or it may be the most 
difficult. The difficulties in diagnosis occur 
because of the striking tendency of the 
gall-bladder to reflect symptoms due to 
disease elsewhere, and in turn to be the 
cause of referred symptoms. Many other 
organs surround the gall-bladder, and, as 
Charles Mayo has said, “How diverse 
may be the paths through which painful 
sensations may leave the abdomen.” 

While the clinician may make a diagnosis 
of cholecystitis (being very careful of 
course to include that protective and quali- 
fying phrase “with or without stones’’), 
it is now generally accepted that the 
pathologic process is not limited to the 
gall-bladder, but that the entire biliary 
tract is affected to a greater or less extent. 
The problem of the physician, therefore, 
becomes finally not the cure of an acute 
condition, but the management of a 
chronic disease. 

The gall-bladder must be considered a 
part of a system which includes the liver 
and biliary ducts, and the whole system 
shares in the pathologic process. Unless 
our therapy, especially our surgical ther- 
apy, removes the site of the major portion 
of the pathology, the disease and symptoms 
continue just the same. Frequently after 
the removal of a gall-bladder involved 
only to a minor degree, the compensatory 
dilatation of the biliary ducts and radicles 
only prolongs the disorder. 

When a complaining or sick patient 
comes to us for diagnosis and advice, and 
an opinion has been rendered in favor of 
gall-bladder disease, we must, in order to 
treat such a case properly, have some con- 


ception of the answers to the following 
queries: 

1. What 
develop? 

2. How long may it continue? 

3. How should it be treated now? 

4. What will be the after effects or 
pathologic changes? 

The causes of biliary tract disease and 
the nature of the deranged physiologic 
processes, as far as they affect the gall- 
bladder, are quite generally conceded to 
be as follows: (1) biliary infection; (2) 
biliary stasis; and (3) metabolic disturb- 
ances (especially the lipoid). All our 
theories of procedure and treatment of 
this disorder rest upon our conception of 
the extent and relative importance of these 
factors, and all treatment is aimed at the 
relief or correction of the elements of infec- 
tion, stasis and metabolic disturbance. Very 
different opinions exist as to the cause of 
inflammation of the gall-bladder and the 
formation of gallstones. 

1. Biliary Infection. It has been well 
established that bacteria pass from the 
blood stream through the cells of the liver, 
that they reach the wall of the gall-bladder 
and the tissues of the pancreas by lym- 
phatic channels, and that the infective or- 
ganisms, which may be excreted in the bile, 
may cause inflammatory changes in any or 
all parts of the biliary vessels. A hepatitis 
is the first pathologic change created by 
such an invasion. It may be followed by a 
cholecystitis, but may be present without 
cholecystitis, and may persist long after 
the secondary cholecystitis has been cured. 
Jaundice is generally associated with 
hepatitis. Surprise is often expressed at the 
failure of surgical drainage or removal of 


caused this condition to 
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the gall-bladder to relieve completely the 
symptoms of a long standing case of gall- 
bladder disease. This failure is in reality due 
to the hepatitis which has been present all 
the time, and which still requires time and 
care for a cure. 

2. Biliary Stasis. It has been observed 
that after the ingestion of food, the chole- 
cystographic shadow of the gall-bladder 
increases rapidly in density and size; then 
as it empties, its mucosa is thrown into 
folds, the viscus becomes partly collapsed 
and concentration of the bile occurs. It is 
conceivable, therefore, that in any condi- 
tion in which the gall-bladder is partially 
collapsed and its refilling is prevented, 
concentration might go on to precipitation 
and theoretically to gall-stone formation. 
Conditions which would favor this occur- 
rence would be: 

1. Too often repeated stimuli to empty- 
ing (frequent meals and over-feeding). 

2. Insufficiency of the sphincter of the 
common bile duct from atony, preventing 
refilling, a result of digestive faults and bad 
dietetic habits. 

3. Pressure from without, as in preg- 
nancy. 

4. The above factors, associated with 
infection. 

At any rate, we know that the gall-bladder 
is able to concentrate the bile some ten 
or twelve times, and it may well be that 
if any obstructive factor is present, such 
concentration may proceed to the extent 
of actual deposition of minute calculi, such 
as so-called bile sand and crystals of cal- 
cium bilirubinate and cholesterol. 

Stasis, with its concomitants of over- 
eating, a sedentary life, lack of exercise and 
the incidence of obesity, certainly is a 
condition that must be reckoned with. 

3. Metabolic Disturbances Causing Gall- 
stones. Lipoid and Cholesterol Metabolism. 
he majority of calculi of the biliary tract 
are largely formed of cholesterol; the other 
main group (much less common) are pure 
pigment calcium calculi. Widely divergent 
views are held as to the role of the gall- 
oladder in the formation of cholesterin. The 
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evidence in general favors the view that the 
gall-bladder absorbs cholesterin rather than 
that there is any secretion of cholesterin by 
the wall itself. In the light of these views 
Thomas R. Brown remarks: 

“In fact, there is increasing evidence 
that the intake of lipoids by mouth plays 
little or no réle in cholesterin metabolism. 
There is, therefore, slender evidence in 
favor of excluding oils, eggs, butter and 
cream and other fats from the diet of those 
with cholelithiasis except obviously in 
cases which are associated with jaundice, 
when, of course, reason for such exclusion 
from the diet is the well known deficient 
digestion of fats in the absence or limited 
presence of bile in the intestine, with its 
essential bile acids.” 

To this we might add also: Or when it is 
found that fats cause an inflamed and ten- 
der gall-bladder to contract too forcibly, 
thus giving rise to colic. 

It is also of interest to know that in 
obstructive jaundice there is usually byper- 
cholesterolemia which roughly parallels the 
degree of obstruction and bilirubinemia, 
and returns to a normal level with the relief 
of the obstruction. On the other hand, in 
degenerative diseases of the liver there is 
usually a marked divergence between the 
bilirubin and cholesterol content of the 
blood. The more pronounced the damage 
to the liver, the greater the hypocholesterol- 
emia which accompanies the jaundice. 


DIAGNOSIS 


Tremendous advances have been made 
in the last few years in our ability to 
understand and diagnose disturbances of 
the biliary tract. The greatest single step 
forward in the last decade has undoubtedly 
been due to the development of chole- 
cystography. However, the “case history” 
still remains the most valuable procedure, 
case in and case out, but it should be care- 
fully taken and one should delve into the 
story not only of the present but of the 
past. The outstanding features of chole- 
cystic disturbances include dyspepsias, 
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colics and jaundice. The first of these is 
invariably present; the others may or may 
not have occurred. 

An analysis of the dyspepsia is most 
important, since gall-bladder disease may 
be latent, and the effect on the stomach 
may be vague and indefinite. Rehfuss com- 
ments on this dyspepsia as follows: 

“Undoubtedly the most important sin- 
gle symptom of chronic gall-bladder disease 
is recurrent, flatulent indigestion. These 
people immediately after a meal, partic- 
ularly a large meal, or a fat meal, suffer 
from bloating, upper abdominal distention, 
and seek relief in the regurgitation of gas 
or belching. This has all the earmarks of 
ordinary aerophagia. While it is true that 
aerophagia may be purely nervous and is 
probably due to some incoérdination be- 
tween the two sides of the autonomic 
nervous system, it is more frequently seen 
in gall-bladder disease than in any other 
form of abdominal disorder. In my experi- 
ence, abdominal adhesions take second 
place as a cause of this phenomenon. The 
patient who comes to you complaining of 
bloating and distention after meals before 
any amount of real fermentation could take 
place and who seeks relief either by loosen- 
ing his belt, or, if it be a member of the 
other sex, by opening her corset, is probably 
a sufferer from some form of gall-bladder 
dysfunction. This symptom is persistent, 
not readily controlled by diet, and all sorts 
of remedies are used in an attempt to over- 
come it. It is often associated with spastic 
constipation and the patient takes a large 
amount of aromatics, carminatives and 
cathartics, many of which in themselves are 
capable of causing digestive disturbances.” 

The dyspepsia may simulate peptic 
ulcer, with distress more apparent between 
meals as the stomach empties, with some 
relief from alkalies, but lacking the uni- 
formity and regularity of the ulcer syn- 
drome. This may be brought about by 
the mechanical irritation of the gall- 
bladder against the duodenum, by an 
associated duodenitis, or quite frequently 
by an accompanying duodenal ulcer. 
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The symptoms may then vary from the 
mildest, as belching, retasting of food, 
pyrosis, heartburn, a sense of epigastric 
fulness, pressure or weight, a mild distress 
or ache in the right scapular region which 
may have been diagnosed as neuritis or 
neuralgia for years. These mild symptoms 
may come and go, being present off and on 
for weeks and absent for months, as in the 
case of peptic ulcer. From these very mild 
symptoms the picture varies to the other 
extreme of excruciating pain. These latter 
attacks are frequently wrongly diagnosed 
as “‘acute indigestion” or “acute gas- 
tritis,’ neither one of which is really 
associated with pain. Thus the patient who 
has had these diagnoses made, usually 
ascribes them to some indiscretion in diet, 
faulty combination of, or spoiled foods 
and so dismisses the attack as being of no 
importance. They are usually not reported 
in the history unless specifically asked for. 

The physical examination may be en- 
tirely negative. Positive findings depend 
upon the stage of the disease and the 
complications present. Right upper quad- 
rant tenderness, the tender liver (Murphy’s 
sign), Robson’s point sensitiveness, a pain- 
ful cystic tumor, and, in the back, ninth 
rib tenderness and a Head’s hyperesthesia 
area may all or severally appear. Chole- 
cystography, gastrointestinal roentgeno- 
grams, Lyon’s drainage, gastric analyses, 
the blood, urine and stool examinations 
complete the ensemble. 

The various liver function tests, which 
I will mention later, may be of supplemen- 
tal importance, both in diagnosis and as 
indications for the operable risk. 


INDICATIONS FOR SURGICAL AS AGAINST 
MEDICAL TREATMENT 


In considering the disorders of the 
biliary system, that involve consideration 
of the gall-bladder as a primary or remote 
offender, the most intriguing and con- 
stantly challenging group are those with 
jaundice. Determination of its cause may 
be very simple if the icterus has followed 
an acute and classical colic attack, or if the 
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history clearly shows recurring short febrile 
crises, associated with mild or severe 
abdominal pains around or above the 
navel. Too frequently, however, this is not 
the case, and on arrival at the bedside we 
find a vague history of indigestion, uncon- 
vincing bouts of abdominal pain, no record 
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of the head of the pancreas or of the 
ampulla of Vater is greatly enhanced. 
Absence of bile in the stools and of urobilin 
in the urine indicates a complete block of 
the common duct and its persistence rules 
out catarrhal jaundice and other diffuse 
disorders of the liver, favoring then extra- 
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of fever, an indeterminate blood count, 
either a palpable liver or one disappearing 
at the costal margin, and, just plain 
jaundice, of greater or lesser duration. 
What to do? 

Fortunately, we are dealing with a 
situation in which there is no hurry. Very 
few biliary disorders, and only an occa- 
sional gall-bladder development require 
emergency surgery. Time gained here is 
usually all in favor of the patient, and to 
the delight of the medical man he can 
assemble his exhibits in an orderly manner. 
Naturally we must differentiate here among 
acute, diffuse disorders of the liver (such 
as necrosis, yellow atrophy, or toxic 
cirrhosis), which are non-surgical condi- 
tions; carcinoma of the ampulla or pan- 
creatic head, and similar borderline surgical 
conditions; and stones in the extra-hepatic 
ducts, an absolute surgical condition. 

The history and physical examination 
may not be particularly enlightening unless 
a cystic tumor is felt in the right upper 
quadrant, which we feel to be a distended 
gall-bladder. In such a case the likelihood 
that we may be dealing with a carcinoma 


hepatic block, which may require surgical 
relief. 

Many physicians consider cholecystog- 
raphy contraindicated and even dangerous 
in jaundice. It is, of course, likely to be 
valueless, because the dye generally cannot 
reach the gall-bladder. However, undoubt- 
edly in borderline cases, a combined visual- 
ization and functional liver test by the use 
of Graham’s iso-iodeikon intravenously, 
has been of great value in demonstrating 
the size of the gall-bladder and whether or 
not it is functioning. 

Foote’s procedure of giving fractional 
doses of iodeikon in 1,000 c.c. of glucose 
solution on three consecutive days; eighteen 
hours after the last injection x-raying the 
gall-bladder region; and repeating this in 
forty-eight hours, often aids in distinguish- 
ing intrahepatic jaundice from common 
duct block. 

A summary of the findings of the liver 
function tests in the various diseases to be 
differentiated is shown in the chart 
above. 

By: carefully analyzing and weighing 
the results of such procedures, a fairly 
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reliable diagnosis can be made. Diffuse 
disorders of the liver should be treated 
medically; stones and strictures of the 
extrahepatic ducts surgically. Carcinoma 
usually invites surgical exploration in the 
hope that an operable tumor of the ampulla 
may be found or that an immediate chole- 
cystogastrostomy, duodenostomy or chole- 
cystojejunostomy may relieve the jaundice 
and ameliorate distressing symptoms. 

In general, however, gall-bladder disease 
presents itself as a problem in solving 
dyspepsia or attacks of colicky pain or 
both, or as an acute abdominal situation 
which may or may not require emergency 
surgery. It should be recognized that usu- 
ally the disease is very chronic and fre- 
quently unsuspected. Therefore, the careful 
diagnostic study I have indicated above 
should be made. Critical clinical study of 
the results is essential. X-ray films and the 
laboratory will frequently confirm and 
occasionally make the diagnosis; but they 
cannot size up the case or advise the 
patient. This must be done with considera- 
tion of the individual from all angles. 
Simply because gallstones are demonstrated 
or the gall-bladder cannot be visualized, it 
does not follow a priori that gall-bladder 
disease is the cause of the complaint. 

Such clinical study will make less fre- 
quent the error of removing the gall- 
bladder in attempting to cure a condition 
actually due to mucous colitis, spastic 
constipation or irritable colon; nervous 
exhaustion; functional dyspepsias asso- 
ciated with any or all of these; renal calculi 
or pyelitis or ureteral angulation or stric- 
ture; the root pains of arthritis and other 
forms of radiculitis; tabes, migraine, appen- 
dicitis and pelvic pathology; and even 
duodenal ulcer (although I believe if 
there is actual disease of the gall-bladder 
associated with peptic ulcer, the gall- 
bladder should be removed). The first 
essential is to determine that it is the 
gall-bladder that is kicking up the row. 
If we can be certain of this and can demon- 
strate stones, or if we suspect fibrous 
thickening of the wall, or have the history 
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and clinical evidence of recurring colic or 
icterus, then, no contraindications existing, 
I believe surgical removal of the gall- 
bladder is indicated. And, in all fairness, 
I must admit that occasionally such a 
procedure cures an apparently functional 
colon disorder. Of this I have just had two 
examples, one in a woman and the other 
in a man, both of whom had been petting 
their colons for years, until sudden and 
recurring colics led to demonstration of 
stones in the gall-bladder. Since chole- 
cystectomy, the colon has ceased to be a 
concern, and there is increasing ability to 
handle a general mixed diet. 

I think we all agree that in the very 
definite, very severe lesions of the gall- 
bladder, suppuration, gangrene, perfora- 
tion, multiple or single large stones; definite 
choleystitis with change in the wall; 
abnormal visualization with faint shadow 
and evidence of persistent loss of function, 
especially if the latter is associated with 
colic; intermittent febrile attacks and/or 
icterus, surgery is the only procedure to 
consider. It has also been demonstrated 
that the more severe the symptoms, the 
more definite the diagnosis, and the more 
obvious the surgical need, the better are the 
results obtained. 


ACUTE SITUATIONS 


In all of the lesions enumerated above, 
severe acute attacks may develop with 
block in the cystic or common duct, a 
tender cystic tumor, fever, chills, sweats, 
leucocytosis and all the other features of an 
acute cholecystitis with suppuration, im- 
minence of perforation and likelihood of 
gangrene. Is this a surgical emergency 
requiring immediate operation, or dare we 
wait, convinced if we can tide the patient 
over this crisis there will be less danger 
from the complicating hepatitis, a less 
dangerous and stormy convalescence and 
a lower mortality rate? In the University 
of California Hospital we wait, and so 
successfully has this been accomplished 
with several of my patients, in whom I 
believed the direst consequences were cer- 
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tain, that I fully concur in the procedure. 
On the other side of the picture, one experi- 
ence with a “red hot” gall-bladder, which 
we regarded as a surgical emergency, 
afforded me a liberal education. 

Wilkie says it is seldom necessary to 
operate during the acute stage of chole- 
cystitis, but if after forty-eight hours there 
is no evidence of the subsiding of the 
inflammation, it is better to operate with- 
out further delay. Graham agrees, but 
would wait until the acute symptoms have 
subsided. He further states that he has 
never seen a perforation into the free 
peritoneal cavity, but when perforation has 
occurred, a localized abscess has been 
present adjacent to the gall-bladder, or the 
perforation has occurred into the intestine. 
More patients are saved by postponing the 
operation; postponement is safer in the 
relatively young on account of the better 
blood supply of the gall-bladder, than in an 
old subject, where there is greater danger 
of necrosis of the wall. Tom Brown believes 
it is best to have no fixed general rules, 
not to apply any dictum too rigidly, but by 
a careful observance of the clinical features, 
to determine after an interval, whether 
there is subsidence or progression, and to 
operate if there is progression. In some 

cases, however, suppuration and gangrene 

may develop with very few or no local, 
general or laboratory findings. Mentzer 
believes that what may appear to be a mild 
cholecystitis may actually be fulminant. 
The tendency at the San Francisco Hos- 
pital has been to operate early. 


ESSENTIALLY MEDICAL CASES OF 
GALL-BLADDER DISEASE 


So far, this exposition of mine has been 
largely in favor of surgery. I think most of 
us agree that the indications for operation 
in biliary diseases are: (1) to relieve local 
symptoms such as biliary colic, dyspepsia 
and definite cholecystitis; (2) to combat 
distant toxic effects; and (3) to anticipate 
the onset of malignancy. In addition, 
certain cases of angina, pseudo-angina and 
even myocardial disease have been relieved, 
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as has arthritis by gall-bladder operations. 
On the other hand, there are many un- 
favorable sequelae, such as post-operative 
adhesions, a common duct stone pushed 
down at operation, functional disturbances 
that remain after gall-bladder removal, the 
reactions on an unstable psyche, biliary 
tract disease primarily established before 
the gall-bladder became involved, second- 
ary dilatation of bile radicles, destruction 
of the functional ability of Oddi’s sphincter, 
increased intestinal putrefaction and fer- 
mentation, and, last but not least, mis- 
taken diagnoses. 

Unless the operative indications are very 
certain; if the symptomatology is blurred 
and indefinite; or if we have laid our 
diagnosis more on the altar of cholecystog- 
raphy—it is wiser to postpone the opera- 
tion indefinitely, until a ripened clinical 
judgment bids us proceed after a sufficient 
medical therapeutic test. Cases that seem 
suitable for this medical trial tend to fall 
into definite groups, of which I have listed 
four: 

1. There is the middle aged or old person 
in whom a stone or stones are discovered 
on films taken in a routine survey, in whom 
we believe the gall-bladder is well con- 
tracted down, and in whom the symptoms 
are not active or are over-shadowed by 
other conditions. 

2. There is the younger indiv idual in the 
fourth or fifth decade in whom a good 
normal functioning gall-bladder is indi- 
cated by cholecystography, with one or 
several small stones, but without definite 
or disturbing symptoms. (I may say here, 
in parenthesis, however, that in my opinion 
the younger the individual with chole- 
lithiasis the more likely the necessity of 
ultimate removal.) 

3. Then there is that much larger group 
of individuals with symptoms of varying 
degree, suggestive or clearly referable to 
the gall-bladder, in whom the cholecysto- 
graphic shadow is interpreted as normal 
or nearly normal, and in whom we make 
the diagnosis of cholecystitis without 
stones, or, as designated by Graham, the 
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stoneless gall-bladder. Of course, in many 
such cases there are stones not visualized. 

Many writers have called attention to 
the frequency of unsatisfactory results 
after cholecystectomy where gall-bladders 
showed a minimal change from normal. 
This holds true even if the diagnosis of 
cholecystitis is correct, which it often is 
not. Only after eliminating pathologic 
conditions in all the neighborhood organs, 
including the spine, should surgery be 
considered. Intermittent colic, especially 
due to a stone in the cystic duct or neck 
of the gall-bladder, affords the most certain 
indication. If the symptoms are mild, no 
matter what the extent of the pathologic 
changes, the results of surgery may be very 
poor. 

After operation on 161 such cases, 
Graham found that only 60 per cent con- 
sidered themselves well; however, 76 per 
cent of those who had had colic were well. 
The mortality was high in this group, 
probably because they had general con- 
stitutional disorders, of which the sus- 
pected gall-bladder disease was only an 
insignificant detail. There seems, therefore, 
little justification for the subjection to 
operation of patients who have only the 
early beginnings of cholecystic disease, 
and results will be far from satisfactory 
in about one-half of the cases. Many of 
these patients are on the borderline be- 
tween purely functional disorders and 
anatomic disorders that produce disturb- 
ances of function. If the gall-bladder 
functions, let us see what can be done with 
medical treatment. 

4. A fourth group would include, theo- 
retically, the so-called functional disorders 
of the gall-bladder, or biliary dyskinesias. 
It has been suggested that biliary distress 
without gallstones or inflammation may 
result from a motor dysfunction of the 
extrahepatic passages. This is related to 
the reciprocal contraction of the gall- 
bladder and the simultaneous relaxation 
of the sphincter of Oddi. Ivy and his 
students demonstrated that the presence 
of acid or of fatty substances (cream, egg 
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yolk, olive oil and oleic acid) in the duo- 
denum and upper intestine, caused the 
formation of a hormone (cholecystokinin) 
which stimulates contraction of the gall- 
bladder. At times there develops a spastic 
obstruction of the sphincter of Oddi, 
and when fats cause a contraction of the 
gall-bladder, pain and colic may result. 
Magnesium sulphate in the duodenum 
will relieve the pain. Atropine, magnesium 
sulphate, magnesium oxide and sodium 
sulphate favor the flow of bile. Ivy also 
advises a fat intake to suit the tolerance of 
the patient. It is an interesting conception, 
but the practical therapeutic procedures 
are not entirely determined. 


MEDICAL TREATMENT OF GALL-BLADDER 
DISEASE 


This brings us to the point where the 
surgeon may be willing to find out what 
the medical man can do about the situa- 
tion, taking it for granted that the gall- 
bladder really is at fault. Possibly, this 
inclination may be influenced by a desire 
to preserve his mortality records, or his 
end results. What, if any, is the medical 
treatment of gall-bladder disease? 

Formerly, it consisted of a fat-free diet, 
without consideration of whether the gall- 
bladder was functioning or jaundice was 
present—a diet without cellulose or other 
roughage and with no particular reference 
to the intake of carbohydrates, but empha- 
sizing frequent feedings. In addition, there 
was the regular morning saline (Sodium 
phosphate, magnesium sulphate, or Carls- 
bad sprudel salts); the nightly liver pill 
with mercury (especially calomel) or podo- 
phyllin; usually a biliary disinfectant, 
such as sodium benzoate, sodium salicylate, 
urotropin, methenamine (Hurst) or the 
like; and whole ox bile. Also, according 
to the gastric analysis, hydrochloric acid 
or alkalis were used symptomatically. In 
the plethoric and obese this procedure was 
generally successful at first, but ultimately 
led to colitis, intestinal fermentation and 
additional misery. In the thin and asthenic 
patient it played hob, leading to loss of 
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weight, malnutrition and a loudly com- 
plaining gastrointestinal tract. 

Today, we have given up biliary dis- 
infectants pretty much; still use hydro- 
chloric acid or alkalis according to the 
functional needs and frequently include 
pancreatic extract. We have added anti- 
spasmodics as required. We critically judge 
the effects of salines and laxatives in their 
reaction on the colon (possibly substituting 
lubricants and agar jelly); and determine 
the need of whole bile and bile acids by 
the gall-bladder response and whether or 
not sufficient bile is reaching the intestine. 
Catharsis, as a uniform procedure, is more 
or less taboo. In other words, we adapt our 
treatment to the gastrointestinal needs 
of the individual. 

The big change has come in our dietary 
directions and in our conception of how 
we may stimulate or protect the gall- 
bladder and improve the condition of the 
liver. Roughage and cellulose still are 
prohibited; purées and soft pulp are given 
as needed. Carbohydrates are called on 
extensively, the only restrictions being for 
obesity and intestinal fermentation. Our 
use of fats has materially changed. In 
general, the concepts expressed by Dr. 
Tom Brown above are accepted and we do 
not fear the intake of lipoids, of themselves, 
as the essential factors of gallstone forma- 
tion. If we have a gall-bladder which will 
function, as indicated by cholecystography, 
the judicious use of olive oil, butter, cream 
and egg yolk as a prophylactic measure 
of insuring this functional activity is indi- 
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cated. Of course, in any dyspepsia, cooked 
fats, such as fries, pastries, gravies and the 
like, cannot be handled; and we object to 
rich foods and over-feeding generally. 
Individualization in diet is required and it 
must be plain and simple. We should, if 
possible, keep the patient at his ideal 
weight. If we presume the gall-bladder to 
be atonic, fat will favor evacuation; if it Is 
irritable the fat intake will have to be 
adjusted to the tolerance of the patient. 
With a non-functioning gall-bladder, or in 
the presence of biliary or pancreatic insufli- 
ciency, fats may need to be eliminated. 
There has been also a common prescription 
of frequent feedings to increase the flow of 
bile. I do not believe this to be correct, 
unless there is an associated duodenitis 
or peptic ulcer. I incline to the dictum of 
Whitaker: allow the patient to get hungry; 
do not over-feed; and space the fat stimula- 
tion to the gall-bladder in order not to 
exhaust its activity. Ivy believes that, 
besides fats, meat and acid fruit juices 
excite gall-bladder activity. He would not 
eliminate them entirely, but adjust their 
use and amount to the tolerance of the 
patient. 

Such procedures very frequently control 
the digestive disturbances that are mainly 
distressing the patient, and if combined 
with the therapeutic control of the related 
colon disorder, may entirely abolish ab- 
dominal discomfort. 

It is quite possible that they may also 
act prophylactically in arresting or curing 
gall-bladder disease not too far advanced. 


HE surgical treatment of acute chole- 

cystitis has frequently been discussed 

in recent literature; and it is evident 
that there exists a difference of opinion as 
to the advisability of early or delayed 
operation. The purpose of this paper is to 
present our experience with early surgical 
treatment of acute cholecy stitis—an experi- 
ence which now comprises 170 consecutive 
cases treated in the early stages of the 
disease at the New York Hospital in the 
past five years. 

Rather than attempt a definition of 
“‘acute cholecystitis” I prefer to enumer- 
ate the clinical and pathologic findings 
which have justified the diagnosis. A re- 
view of the 170 cases is followed by a brief 
description of the operative methods em- 
ployed and a discussion of some of the 
controversial questions in the treatment of 
acute cholecystitis. 

The clinical diagnosis of acute chole- 
cystitis has been based upon a careful 
evaluation of the history given by the 
patient, of the symptoms, and of the signs 
elicited by physical examination. In the 
typical case a fairly long history of recur- 
ring episodes of gallstone colic frequently 
precedes the onset of the acute attack; 
there may, however, be no record of 
previous symptoms referable to the biliary 
tract. The pain is severe, located in the 
right upper quadrant of the abdomen and 
often radiates to the back or shoulder. 
Nausea and vomiting frequently accom- 
pany the onset of pain. The physical 
examination reveals marked tenderness 
in the right upper quadrant, associated 
sometimes with muscular rigidity in this 
area. The gall-bladder may be palpable as 
a distended and tender mass. The patient 
looks ill, has a rapid pulse, some fever and 
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an elevated leucocyte count. Many patients 
whose attacks have lasted more than 


twenty-four hours show a mild degree of 


jaundice. A considerable number of the 
170 patients failed to present the character- 
istic manifestations of acute cholecystitis. 
In some there was no fever; in others the 
leucocyte count was normal, and in still 
others the symptoms were not acute and, 
therefore, gave little hint of the seriousness 
of the inflammatory process. In _ these 
atypical cases the final differential diagno- 
sis was made on the basis of the findings at 
operation and the pathologist’s report. 

At the operating table the surgeon finds 
a reddened, distended gall-bladder with 
thick, edematous walls. Besides one or more 
stones, the organ-usually contains colorless 
bile or pus under pressure. On close inspec- 
tion, areas of necrosis and gangrene of the 

wall may be noted, and in some cases a 
frank perforation will be found with 
inflammatory reaction around the gall- 
bladder and adhesions between it and 
neighboring structures. Free perforation 
with general peritonitis also may occur. 
On gross pathologic examination, an 
acutely inflamed viscus with congested and 
edematous walls and areas of necrosis is 
described; microscopically, the specimen 
shows polymorphonuclear infiltration with 
desquamation of the epithelium and necro- 
sis of one or all layers of the gall-bladder. 

All of the 170 cases reported in this 
series fulfilled the above clinical and 
pathologic criteria for a diagnosis of acute 
cholecystitis. 


REVIEW OF CASES OF ACUTE CHOLECYSTITIS 


Over a period of five years, 170 cases of 
acute cholecystitis have been treated 
surgically at the New York Hospital. A 


* From the Department of Surgery of the New York Hospital and Cornell Medical College. 
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series of charts are introduced to show the 
important data concerning these cases. 
Each chart is designed to illustrate one 
aspect of the study. 

Chart 1 shows certain important findings 
on admission and the operative mortality 
for the entire group of cases. It will be seen 
that the average age was 46 years; the 
average duration of symptoms before 
admission two and one-half years; the 

CHART I 
170 CONSECUTIVE CASES OF ACUTE CHOLECYSTITIS 
Treated Surgically from September 1, 1932 to 


1, 1937 


Average age. . 46 years 


Average duration of sy mptoms years 

*Average temperature elevation on ad- 

Average W.B.C. on admission........... 12,086 


Mortality rate for entire group.......... 
* Normal temperature 37°C. 


3-5 per cent 


average elevation of temperature .43°c. 
above normal; the average leucocyte count 
12,086; and the mortality rate 3.5 per cent. 
It may be said in regard to the duration of 
symptoms before admission that the aver- 
age of two and one-half years probably is 
an understatement; few patients remember 
clearly the onset of vague symptoms of 
biliary tract disease. 

Chart 1 gives a classification of the 170 
cases according to the extent and severity 
of the inflammatory process in the gall- 
bladder and the average leucocyte count, 


CHART II 
170 CASES OF ACUTE CHOLECYSTITIS 


Mor- 


tality | Aver- | Aver- 
Diagnosis No.| Deaths} Rate, age age 
Per | W.B.C.| Age 
| Cent | 
| | | 
| | 
Acute cholecystitis.......| 117 3 |} 2.56) 11,587 43 
Acute cholecystitis with | | 
38 I 2.6 | 12,883 | 47 
Acute cholecystitis with | | | 
gangrene and perfora- | | | 
15] | 13.3 | 15,003 | 48 
| | 


the average age and the mortality for the 
patients thus classified. It is interesting to 
note that leucocyte count and mortality 
increase with the extension of the inflam- 
mation; that after perforation the mortal- 
ity is very high and that the majority of 
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patients with perforation were in the older 
age group (50 or more years of age) 

Chart 111 shows the relationship of the 
operative mortality to the duration of 
symptoms before admission. It is apparent 
that the longer gallstone disease is allowed 
to persist without surgical intervention, 
the graver the risk of operation when an 
acute attack occurs. In sixty-nine patients 

CHART III 
DURATION OF DISEASE AND MORTALITY RATE 


Per 
Cent 
Duration No, | Deaths 
Mor- 
tality 
Under 1 month (12 with initial 

6 months-1 year................/ II o o 

50 2 3.5 
20 2 10 
2 10 
20 years and over............... 5 o oO 

Age Incidence and Mortality Rate 
Per 
Cent 

Mor- 

tality 

Under 50 years of age................ 116 fF 

Over 50 years of age.................. 54 7.4 


with symptoms for less than one year, 
no post-operative death occurred; in 101 
patients with manifestations of gall-blad- 
der disease for longer than one year there 
were six deaths. Age, also, is shown to have 
a bearing on the outcome of operation. 

Chart iv refers to 117 cases with acute 
cholecystitis but without gangrene and 
perforation. In this group again, the dura- 
tion of symptoms before operation and the 
age of the patient have an effect upon the 
outcome of surgery. The figures are not 
significant because the total number of 
deaths was small. 

Chart v records the duration of the 
disease and mortality rate in fifty-three 
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cases of acute cholecystitis with gangrene. 

All patients whose symptoms had endured 

for less than five years survived operation. 

With a history of more than five years of 
CHART IV 


117 CASES OF ACUTE CHOLECYSTITIS WITHOUT GANGRENE 
Mortality Rate 2.5 Per Cent 


| Per 
Cen 
Duration | No. | Deaths . 
Mor- 
| | 
of Dise ase and Mort: ality 
| 
Under 1 month (including first 
11 | o o 
6 months-1 year................| o 
20 years and Over...............| 3 Oo oO 
Age Incidence and Mortality Rate 
| Per 
Cases | Come 
Mor- 
tality 
| 
Under 50 years of age................ 87 2.3 
Over 50 years of age..................| 80 3.3 


gall-bladder disease, the mortality after 
operation was 15 per cent. The age inci- 
dence seemed of less importance in this 
group of cases. 

Chart vi has been introduced to show 
the incidence of acute cholecystitis in the 
total 732 cases of non-cancerous gall- 
bladder disease treated at the New York 
Hospital in the five year period. It also 
shows the mortality for the total number 
and for the groups of cases with chronic 
and acute cholecystitis. It is interesting 


to note that there is no significant differ- 
ence in the mortality rate in the three 
groups of cases, but a marked increase in 
the number of deaths is shown in all 
patients over 50 years of age. 

In summarizing the information given 
in the charts it may be said that two 
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factors, besides the extent of the inflam- 
matory process, have a definite bearing 
CHART Vv 


53 CASES OF ACUTE CHOLECYSTITIS WITH GANGRENE 
Mortality Rate 5.6 Per Cent 


Per 
Cen 
Duration No. | Deaths . 
Mor- 
| tality 
Duration of aia and Mortality Rate 
Under 1 month (including fir first | | | 
| 6 o o 
6 months-1 year................| 2 o o 
2 | 28.0 
20 years and over...............| 2 o | o 
Age Incidence and Mortality Rate 
| 
| Per 
Cases | Cent 
| Mor- 
| tality 
Under 50 years of age................ 29 7.0 
24 | 4.1 


CHART VI 
PATIENTS WITH NON-MALIGNANT DISEASE OF THE 
GALL-BLADDER AND BILIARY TRACT TREATED 
SURGICALLY—SEPTEMBER I, 1932 TO 
SEPTEMBER I, 1937 
Mortality Rate 
Per Cent 


Mortality 
All patients 
1.8 


Chronic disease of the gall-bladder and biliary tract 


13.0 
Acute cholecystitis 

on the outcome of operation in acut: 


cholecystitis. The first of these is the dura 
tion of symptoms referable to the gall: 
bladder before the onset of the acut’ 
attack for which surgical treatment | 
undertaken, while the second is the age ©! 
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the patient at the time of operation. These 
findings apply more directly to the treat- 
ment of chronic gallstone disease than to 
the early treatment in acute cholecystitis. 
As regards this question, it can be stated 
that in this series of cases the mortality 
after early operation was not high in cases 
of uncomplicated acute inflammation, but 
that gangrene and gangrene and perforation 
added seriously to the danger of a fatal 
outcome. There is no positive indication 
in the individual case as to whether the 
inflammation will subside or spread. To be 
sure, the average leucocyte count is higher 
in acute cholecystitis with gangrene than 
it is before gangrene has developed, and 
again higher in cases with gangrene and 
perforation. In the individual case, how- 
ever, this distinction is not apparent, nor 
is it helpful in determining the extent of the 
pathologic process. 


OPERATIVE PROCEDURES 


In acute cholecystitis, cholecystectomy 
is the operation of choice, for the removal 
of the gall-bladder interrupts the patho- 
logic process, and averts the danger of 
gangrene or gangrene and perforation. The 
contraindications to this radical operation 
in acute cholecystitis are: (1) The presence 
of peritonitis due to perforation of the 
gall-bladder. In this situation an extensive 
operation is contraindicated because of the 
gravity of the patient’s condition. (2) Con- 
ditions which make it difficult to identify 
the important structures in the right upper 
abdomen. When the gall-bladder is greatly 
distended and adherent the adjacent 
viscera may be so distorted that anatomic 
relationships are obscured. In an attempt 
to free the gall-bladder from neighboring 
structures, there is the danger of inad- 
vertently injuring the common duct or the 
hepatic artery. (3) The presence of jaun- 
dice caused by obstruction of the common 
duct makes an extensive operation hazard- 
ous. It usually is better to drain the gall- 
bladder in the hope that the acute 
inflammation will subside and the jaundice 
disappear, than to remove the stone in the 
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common duct which is obstructing the flow 
of bile. When jaundice and acute infection 
have subsided, cholecystectomy and choled- 
ochotomy can be undertaken with less 
hazard. (4) A situation in which the general 
condition of the patient is so grave that 
a general anesthetic and prolonged oper- 
ation are not justified. This state of affairs 
is likely to arise when acute cholecystitis 
is superimposed upon systemic disorders 
such as hypertension, cardiovascular or 
renal disease. It is known that such pa- 
tients are particularly subject to the 
complications of acute gall-bladder infec- 
tions if the process is allowed to persist. 
A compromise must be sought in the form 
of surgical treatment which adds the least 
burden to the patient. 

On the basis of the principles enumerated, 
131 of the 170 cases of acute cholecystitis 
were treated by cholecystectomy and 14 by 
cholecystostomy; in 15 cases the common 
duct was opened and explored for stones. 

Cholecystostomy. The peritoneal cavity 
is approached through a short upper right 
rectus incision which can be enlarged if it 
proves inadequate for good exposure. After 
careful inspection of the biliary tract, a 
purse-string suture is placed in the fundus 
of the gall-bladder and a trocar introduced 
to aspirate the fluid contents. Semisolid 
material and stones are removed through 
an incision in the fundus and a search made 
for stones impacted at the ampulla. Fol- 
lowing this procedure, a soft rubber tube 
is placed in the gall-bladder, anchored to 
the fundus, and the fundus in turn is 
secured to the peritoneum by means of a 
series of interrupted sutures. If an extra- 
cholecystic abscess has been opened, a 
cigarette drain is inserted into the abscess 
cavity and brought to the surface of the 
abdomen with the tube in the gall-bladder. 
The closure is carried out in any manner 
the operator prefers. A silver wire through- 
and-through closure is recommended for 
these cases, especially in the presence of 
jaundice. This closure can be completed 
in a short time and it offers protection 
against disruption of the wound. Bile plus 
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infection tends to weaken a closure with 
catgut. 

Cholecystectomy. If, after inspection of 
the upper abdomen, and evaluation of the 
findings, the surgeon decides to remove the 
gall-bladder, the incision must be length- 
ened so as to permit good exposure of the 
operative field. A hockey-stick prolongation 
up to the xiphoid usually will suffice. The 
omentum and viscera around the gall- 
bladder are freed and retracted away from 
the biliary fossa. If it is evident at this 
point in the procedure that the distention 
of the gall-bladder is going to interfere 
with visualization of the ducts and blood 
vessels, its contents may be aspirated be- 
fore proceeding with the cholecystectomy. 
In preparation for this maneuver gauze 
pads are placed over the operative field, 
leaving exposed a small area of the fundus 
through which the trocar is inserted be- 
tween purse-string sutures. After the con- 
tents have been withdrawn, the trocar is 
removed and the purse-string suture drawn 
tight and tied. 

Returning to the cholecystectomy, one of 
two methods may be employed, depending 
upon the circumstances encountered and 
the surgeon’s choice. The first of these is 
the more frequently used; in it the gall- 
bladder is removed from the ampulla 
towards the fundus. The first step is the 
division of the vessels and the cystic duct. 
This procedure must be carried out under 
direct vision, and therefore the peritoneum 
over the cystic duct is incised from the 
ampulla to the junction of the cystic and 
the common ducts. The vessels and the 
duct will come into view when the divided 
peritoneum is retracted. The artery and 
vein are freed, divided between right angle 
clamps and doubly ligated with a plain 
ligature and, distal to it, a transfixing 
ligature. The cystic duct, freed from its 
attachments, is secured with two right 
angle clamps and divided between them. 
The clamp on the end of the cystic duct 
which is attached to the gall-bladder is used 
as a retractor while the dissection goes 
forward. When the gall-bladder is acutely 
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inflamed, care is required to strip it from 
its bed without injuring the liver and other 
adjacent structures. To avoid this danger, 
the line of dissection should be kept as near 
the wail of the gall-bladder as possible. 
The bed from which the organ has been 
removed is packed with a wet gauze sponge 
while the cystic duct is transfixed with 
double sutures. The wound is now inspected 
for bleeding, the omentum is allowed to fall 
back into its original position over the 
viscera, which were retracted during the 
operation, and the wound is closed. 

Another method of cholecystectomy, and 
sometimes the less difficult, is that in 
which the gall-bladder is removed from 
above downwards. An incision is made in 
the peritoneum over the gall-bladder at a 
point about 1 cm. from its junction with 
the liver. The fundus of the gall-bladder 
is grasped through the opening and held 
in a clamp while the dissection is carried 
down toward the ampulla. Careful hemos- 
tasis is essential during this procedure. 
When the dissection approaches the am- 
pulla, the cystic artery and vein should be 
identified, clamped, divided and ligated 
separately. The peritoneum over the cystic 
duct is incised and retracted from the 
ampulla to the junction with the common 
duct. Under direct vision the duct is 
secured with two right angle clamps and 
divided between them. The remainder of 
the procedure is as described above. 

Should the gall-bladder be found ad- 
herent to the duodenum or large bowel, or 
firmly attached to the liver, it may not 
be advisable to attempt to remove it intact. 
Instead, a small segment may be left and 
its mucosa destroyed with the cautery. 

The exploration of the common duct has 
been described in detail by the author in 
another text. 


DISCUSSION 


On the basis of the careful study which 
was made of the 170 cases of acute chole- 
cystitis treated in the early stages of the 
attack, a few of the current controversial 
questions may be discussed. 


New Series Voit. XL, No. 1 


One question which frequently is voiced 
in the literature is whether all cases re- 
ported in a given series were actual exam- 
ples of acute cholecystitis. There is little 
doubt that there are in the literature re- 
ports of cases which would not, in the 
opinion of a discriminating observer, meet 
the criteria for acute inflammation. The 
basis for the diagnosis of acute cholecystitis 
in this group of cases has been given. 

An argument which has been used in 
defense of delay in operative treatment is, 
that an operation upon an acutely inflamed 
gall-bladder is more difficult and therefore 
more hazardous than one in which the 
acute inflammation has subsided. A grave 
hazard in immediate operation is not 
demonstrated in the study of the group of 
cases reported. The mortality for the entire 
series of cases, irrespective of pathology, 
age and other important factors, is 3.5 per 
cent. It may be interesting to note that 
the surgery in the 170 cases has been per- 
formed not by one, but by ten or more 
general surgeons. The real difficulties in 
operating are encountered in cases which 
are allowed to proceed to gangrene and 
perforation, or which subside, leaving the 
patient with an extracholecystic abscess or 
masses of adhesions. 

Another question on the treatment of 
acute cholecystitis to which reference is 
made, is whether the removal of an acutely 
inflamed gall-bladder is not attended by 
an extension of the infection. It is true that 
streptococcic infection of the biliary tract 
is not uncommon and that streptococcic 
infection tends to spread when disturbed 
by operation. However, experience here 
and in many other institutions proves that 
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fulminating streptococcus infections after 
cholecystectomy rarely occur. Further- 
more, it has been demonstrated that con- 
tamination of the operative field with 
contents of an acutely inflamed gall-bladder 
does not result in an extensive peritonitis. 
When an extracholecystic abscess or peri- 
tonitis is present, the danger of spreading 
the infection must be borne in mind. 

As to the question of complications after 
operation, there is nothing to indicate that 
these are influenced by the time at which 
operation is performed. Much more sig- 
nificant in this respect is the age of the pa- 
tient and his general condition before 
operation. If time is taken to counteract 
such conditions as dehydration, cardiac 
decompensation, etc., and the operation is 
planned so that it places little additional 
burden on a sick patient, the incidence 
of complications after operation in the 
acute stage is, in our experience, no higher 
than after cholecystectomy in chronic 
cholecystitis. 


SUMMARY 


A series of 170 consecutive cases of acute 
cholecystitis treated by early operation at 
the New York Hospital in a five year 
period is reviewed. 

The criteria employed in diagnosing 
acute inflammatory disease of the gall- 
bladder are enumerated. 

A brief description of the technique 
employed in cholecystostomy and chole- 
cystectomy is presented. 

Some of the current controversial ques- 
tions in regard to the treatment of acute 
cholecystitis are discussed. 
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N recent years there has been a swing 
in surgical opinion toward earlier in- 
tervention in acute cholecystitis. 

Five years ago the writer! analyzed a 
series of 201 patients who came to oper- 
ation at St. Luke’s Hospital for this condi- 
tion, in an endeavor to clarify his ideas on 
the subject. The mortality of the series was 
7.3 per cent. Dividing them into two groups 
on the basis of whether the disease was still 
active or had subsided at the time of 
operation, we found the mortality of the 
former group was g.3 per cent and of the 
latter 5.3 per cent. Recently these histories 
have been reviewed, private and unoperated 
cases as well as some previously overlooked 
included, and the series brought up to date, 
making a total of 436 cases over a seventeen 
year period. Of these, 356 were operated 
upon with a mortality of 8.4 per cent. Of 
the eighty unoperated cases 6.3 per cent 
died. 

Definition. It has seemed to the writer 
that any case which presents clinically 
presumptive evidence of an acute attack 
should be included. The story of pain and 
the finding of localized tenderness over the 
gall-bladder are essentials to the diagnosis. 
The absence of fever and leucocytosis, 
indicating a mild or waning attack, have 
not been grounds for exclusion unless 
operative findings failed. Grossly most gall- 
bladders in patients who have been allowed 
to wait for operation for a number of days 
after the fever has subsided are still acutely 
inflamed in appearance. The microscopic 
diagnosis represents a criterion which is of 
great value, but if every case in which the 
pathologic report did not define the chole- 
cystitis as acute were thrown out, some 
patients who obviously should be included 
would be eliminated. 


In order to see whether too broad an 
interpretation had been followed, the group 
in which a microscopic diagnosis of acute 
cholecystitis was found, together with 
those in whom drainage only was done 
(obviously the severer cases), were com- 
bined, making a series of 238 with an 8.8 per 
cent mortality, compared with the whole 
series of operated cases in which the mortal- 
ity was 8.4 per cent. This difference does 
not seem significant. 

Pathology. Calculi are rarely lacking. In 
the acute case drainage is so often blocked 
by a stone occluding either the cystic duct 
or the neck of the gall-bladder as to make it 
seem the common cause of the attack. 
Empyema, gangrene and perforation are 
eventualities occurring in slightly less than 
one third of the St. Luke’s series. So far the 
analogy to appendicitis is impressive; 
unlike appendicitis, however, perforation 
into the general peritoneal cavity is un- 
usual. In the Roosevelt Hospital series,’ 
general peritonitis was found in seven of 
300 cases. In the present study of 356 
operative cases, four had a _ spreading 
peritonitis and in three or four others (in 
one case the record is questionable) there 
was bile in the peritoneal cavity. Perhaps a 
lesser average virulence in the type of 
biliary infection, as well as the anatomic 
location, plays a part in localizing the 
consequences of gall-bladder disease more 
often than in appendicitis. 

Treatment. Before proceeding to the 
more detailed discussion of treatment | 
would like to present some figures and 
opinions on matters important to it, 
namely: (1) the rising incidence of serious 
pathologic conditions; (2) spontaneous 
subsidence; (3) the risks of early as opposed 
to late operation. 


* From St. Luke’s Hospital New York City. 
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The incidence of empyema, gangrene and 
perforation increases as attacks are pro- 
longed. In the St. Luke’s Hospital series 
there is a sharp peak in those coming to 
operation after forty-eight hours. For the 
first week the percentage is 27, for the 
second 31 and thereafter 53. To avoid these 
more serious pathologic conditions is one of 
the purposes of early intervention, as is the 
case in appendicitis. 

There is a general impression that an 
attack of acute cholecystitis, if treated 
expectantly, will subside in the large major- 
ity of cases. Zinninger,* however, in fifty- 
four patients observed for periods of twenty 
four hours to twelve days, found that less 
than two-fifths showed improvement while 
the remainder failed to improve or got 
worse. In the St. Luke’s series I have 
estimated progress in 184 patients in the 
active phase of the attack, as judged mainly 
by a temperature of 100°F. or more, includ- 
ing both operative and non-operative cases 
who were observed for two days or longer 
before operation or discharge. In this group 
a little more than two-thirds subsided or 
were improving, the remainder failed to 
improve or grew worse. It is true, however, 
that not a few patients whose temperature 
has become normal still have a serious 
pathologic condition which is likely to re- 
sult in an exacerbation of symptoms. 

The nub of the question of when to 
operate is that of the risk of immediate 
surgery versus the risk of delay. 

Heuer‘ believes in early operation and 
from his service at- New York Hospital 
has reported a series of 153 cases with a 
3.2 per cent mortality, a lower rate than 
any of those who differ with him have 
shown, as far as I am aware. Sixty-five per 
cent of these patients were operated upon 
on the day of admission. 

H. F. Graham‘ reported a series of 198 
cases from the Methodist Episcopal Hos- 
pital in Brooklyn; of these twenty were 
operated upon within forty-eight hours 
with a 5 per cent mortality. Among the 
remainder the mortality was 6.2 per cent 
and complications much more numerous. 
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McKenty’* thinks that operation in the 
first forty-eight hours has a mortality low 
enough to justify it as a routine measure. 
Of ninety-eight cases reported by him those 
who came to operation in the first three 
days had a mortality of 4 per cent; from 
the fourth to the tenth day, 9 per cent; and 
after the tenth day 12 per cent. 

Mentzer’ is an advocate of early oper- 
ation and states that since he has become 
bolder in this regard his results have 
improved. 

Miller,’ stimulated by the occurrence of 
perforation in two patients who were being 
allowed to cool off, studied the Massa- 
chusetts General Hospital material and 
found that in the fatal cases the average 
duration from the onset of the attack to 
operation was fifteen days while in those 
who recovered the average time was eight 
days. He felt that the expectant plan of 
treatment should be promptly abandoned if 
the patient was not definitely improving. 

Branch and Zollinger reviewed the Peter 
Bent Brigham Hospital material in a paper 
which they designated as a study of con- 
servative treatment. Thirty-four of their 
series of 229 operative cases were submitted 
to immediate surgery with a mortality 
of 14.4 per cent as opposed to the general 
mortality of 10.4 per cent. 

Pennoyer,? in a recent paper read before 
the New York Surgical Society, presented 
a study of 300 cases from the Roosevelt 
Hospital, where the surgeons prefer to 
allow the attack to subside before oper- 
ating. In order to leave no doubt as to 
the acuteness of the attack, he included 
only patients who had had a temperature 
of at least 101°F. and a leucocytosis of 
12,000 or more. The general mortality was 
10 per cent. In the fifty-nine cases operated 
on as emergencies the mortality was 25 per 
cent, representing half the fatalities in the 
whole series. In about one-half of the 
emergency cases some other acute ab- 
dominal condition was suspected. 

It is but fair to emphasize that in both 
Branch and Zollinger’s and in Pennoyer’s 
series only the seemingly urgent cases were 
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operated upon immediately, nor were these 
necessarily early cases reckoning from the 
onset of the attack. 

R. R. Graham” of Toronto champions a 
conservative attitude. It is his practice to 
withhold operation until the temperature is 
normal unless the condition is becoming 
worse. He reported 5.8 per cent mortality in 
sixty-eight operated cases. 

In the St. Luke’s Hospital series, 127 
patients were operated upon in the first 
twenty-four hours after admission, with a 
mortality of 13 per cent. In the remainder 
the death rate was 6 per cent. If the cases 
are tabulated according to the day of 
operation from the beginning of the attack 
we have the following figures: 


| 
No. of | Per Cent 
Cases | Mortality 


After two days of illness......... | 39 10 
Three 141 7 
Second week. . 99 9 


Third week and after.. nae ae 10 


We may at least conclude that fulminating 
cases contribute to a high early mortality 
and cases depleted by long illness and 
advanced pathologic changes to a rising late 
mortality. 

After subsidence of the clinical symp- 
toms there is less risk than when interven- 
tion is carried out during the acute phase. 
Of 164 operated on while still febrile, the 
mortality was 12 per cent, as opposed to 
5.2 per cent in the 192 who were afebrile. 
In the Roosevelt series the death rate in 
208 subsided cases was only 2.5 per cent. 
It is manifest that if all patients th acute 
cholecystitis could be counted on to subside 
clinically there would be no difference of 
opinion as to the procedure. 

Discussion. It seems plain from the 
foregoing that the question of immediate 
versus delayed intervention cannot be 
settled as yet by the statistical method. 
In the mean time it is the opinion of the 
writer that no rule of thumb can be laid 
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down and that each case must be judged on 
its own merits. There are three factors in 
acute cholecystitis which set it apart from 
appendicitis. In the first place patients with 
the former disease are as a rule in an older 
age group, many of them elderly. In the 
St. Luke’s series one-half of the fatalities 
occurred in individuals of sixty or more, 
only two were under forty-five. In the 
second place, the operation of cholecystec- 
tomy, involving an upper abdominal inci- 
sion and likely to be attended in acute 
cases with considerable bleeding, is a far 
more formidable procedure than appendec- 
tomy through an intermuscular incision. 
Finally, as has been already mentioned in 
the discussion of pathology, a spreading 
or generalized peritonitis is infrequent 
in acute cholecystitis as compared with 
appendicitis. 

There always will be, of course, urgent 
cases which will require operation at 
once and contribute disproportionately 
to mortality. However, if a patient is seen 
early in the disease and is a good risk, 
particularly if his symptoms are not severe, 
a prompt cholecystectomy should not be 
attended with high mortality and forestalls 
the dangers of later complications. 

In the severe acute case one will often 
have to be content with drainage only. 
This is an argument for a conservative 
policy, as an operation after cooling off 
offers a better prospect for cholecystec- 
tomy. On the other hand, as several writers 
have pointed out, the early acutely in- 
flamed gall-bladder often lends itself to a 
technically easy removal on account of the 
edematous state in which the tissue planes 
are easily separated. The choice of proce- 
dure gives occasion for the most skilled 
judgment in the individual case. 

In the average patient who is admitted 
with full blown, but not urgent, symptoms, 
particularly if she is middle aged or older, 
it is better to wait if possible for subsidence 
of the temperature. If, however, improve- 
ment is not reasonably prompt, one should 
intervene without undue delay unless the 
individual is a poor risk. 
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Cave"! summarized his opinion in a paper 
before the American College of Surgeons in 
October 1937 as follows: “In the majority 
of these cases it is far better that these 
patients be observed for twenty-four or 
thirty-six hours or even longer, to see 
whether or not the temperature, pulse rate 
and blood count will diminish, indicating a 
subsidence of the inflammatory process. 
When the temperature remains elevated 
after thirty-six to forty-eight hours, the 
pulse rapid, and the general appearance is 
not improving, we do a cholecystectomy or 
cholecystostomy.” 

A patient whose management illustrates 
excellent judgment on the part of the 
surgeon was a woman of 71 who had been 
ill for six days and entered hospital with a 
temperature of 103 degrees and a blood 
count of 13,000 with go per cent polynu- 
clears. She was observed for forty-eight 
hours during which time she ran a spiking 
temperature, accompanied by chills. At the 
end of this time operation was decided 
upon. She was found to have empyema of 
the gall-bladder which was removed. The 
post-operative course was uneventful with 
the temperature never approaching its 
pre-operative height. 

How long is it wise to wait after sub- 
sidence of symptoms before intervention? 
The majority of surgeons, I believe, who 
prefer to allow the attack to cool off, favor 
operating within a few days to a week. At 
this time the organ usually still appears 
acutely inflamed and may present none too 
easy a technical problem. There is some- 
thing to be said for postponing surgery for 
two or three months for an inteval opera- 
tion. The objection that many patients 
would fail to return is hardly a valid argu- 
ment against the plan. 

More worthy of consideration, however, 
is the fact amply demonstrated in the 
St. Luke’s series and elsewhere that extra- 
vesicular abscess, empyema and gangrene 
may be present in spite of a normal tem- 
perature and seeming improvement. That 
nature will eventually take care of some of 
these serious conditions I do not doubt, but 
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in some it will mean an early recurrence of 
symptoms and possibly less favorable 
opportunity for treatment. The writer has 
been impressed in going over the histories 
with the large number who had had previ- 
ous attacks, not a few of them recent. 

A case in point is that of a stout woman 
of 70 with many complaints who entered 
hospital with an acute attack of cholcysti- 
tis. She was considered a poor risk and 
after six days of normal temperature was 
discharged home. Within twenty-four hours 
she had a recurrence of symptoms and 
returned five days later. This time her gall- 
bladder was drained of a large collection 
of pus from which she made a _ good 
recovery. 

Touroff'? studied a series of seventy-five 
cases at Mt. Sinai Hospital with subsiding 
or subsided clinical manifestations at the 
time of operation. He found that 20 per 
cent of these had lesions that were con- 
sidered progressive. The conclusion was 
that patients should be operated upon a 
short period of time after subsidence of 
symptoms has occurred. 


CONCLUSIONS 


The management of acute cholecystitis 
cannot be laid down by rule of thumb, but 
calls for individual judgment. 

In general patients whose symptoms 
have subsided are better risks. 

One should be prepared to intervene 
promptly if progress is unsatisfactory. 

Caution is particularly indicated in older 
patients who furnish a large proportion of 
the fatalities. 
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IN youth, second to tuberculous lymphadenitis, Hodgkin’s disease is 
the most common cause of a chronic progressive lymph node enlargement. 
In about 65 per cent of the cases of Hodgkin’s disease the first nodes to be 
involved are the cervical nodes. The disease is about twice as common in 
the male as in the female. 

From—‘‘Surgical Diseases of the Mouth and Jaws” by Earl Calvin 


Padgett (Saunders). 


ACUTE GANGRENOUS CHOLECYSTITIS AND THE USE OF 
PARTIAL CHOLECYSTECTOMY IN ITS TREATMENT 


W. L. Estes, Jr., M.p. 


BETHLEHEM, PENNSYLVANIA 


Aa gangrenous cholecystitis has 


always proved a condition of con- 

siderable concern, inasmuch as its 
differentiation from the other types of 
acute gall-bladder disease is not invariably 
easy and its successful treatment depends 
upon the proper surgical procedure un- 
dertaken at the appropriate time. It is 
generally held to be an acute lesion super- 
imposed upon previously existing gall-blad- 
der disease which, if eradicated sufficiently 
promptly, might forestall the onset of this 
dangerous complication. 

Etiology and Pathology. The marked 
thickening and edema of the gall-bladder 
wall followed by necrosis and gangrene 
result most commonly from a calculus 
impacted in the cystic duct or at the 
juncture of the gall-bladder ampulla with 
the cystic duct (Hoffman’s pouch), which 
causes an occlusion or partial occlusion of 
the venous return from the viscus, leading 
to gangrene of its wall (Denton,* An- 
drews'). Infection in many cases is absent 
or plays quite a secondary réle in the 
etiology. When active infection is present, 
empyema or acute suppuration supervenes. 

Torsion of the gall-bladder may result in 
gangrene (Short and Paul,?* Blank,? Mur- 
ray," D’Abreu‘), but not typical gangre- 
nous cholecystitis. Taylor” believes acute 
gangrenous cholecystitis is due to: (1) an 
acute gangrenous hemorrhagic infarct of 
the gall-bladder wall; or (2) an acute sup- 
purative gangrene superimposed upon a 
vascular lesion, such as congestion, edema, 
hemorrhage, or an infarct. Steinke” states 
that cystic artery occlusion may be an 
etiologic factor. Gangrene may lead to 
perforation of the gall-bladder with a 
localized pericholecystic abscess or a gen- 
eral peritonitis; localized abscess is much 
more common. 


The incidence of gangrenous cholecystitis 
in cases of acute cholecystitis and gall- 
bladder lesions in general has been vari- 
ously reported. Taylor states that 2.07 per 
cent of 1,400 gall-bladder admissions were 
found to be gangrenous and 22.5 per 
cent of all acute gall-bladder lesions. In 
Heuer’s'*'* seventy-four cases of acute 
disease 25 per cent were gangrenous, and 
in Judd and Phillips’™ series there was 
gangrene in 12 per cent of acute gall-blad- 
der lesions. Zinninger® reports fifteen 
instances of gangrene or empyema (17 per 
cent) in eighty-nine cases of acute chole- 
cystitis; Mentzer" reports forty-three cases 
of perforation, gangrene, or empyema 
(32 per cent) in 134 acute gall-bladder 
lesions. 

Perforation was found by Eliason and 
McLaughlin® in nine cases (1.8 per cent) 
of 490 gall-bladder admissions. Wyse’s* 
figures show seven instances (1.5 per cent) 
in 463 admissions; D’Abreu, . three in- 
stances (2.6 per cent) in 116 consecutive 
gall-bladder operations; Fifield twenty- 
eight (2.6 per cent) in 1,066 operations; 
Sanders forty-six (5.2 per cent) in 886 
operations; Niemeier three (.86 per cent) 
in 349 cases. Perforation may occur in 
gall-bladders that do not show gangrene. 

Seventy-eight consecutive acute chole- 
cystitis cases from our clinic, all verified 
at operation, have been classified as: 


Acute non- -suppurative. . nen 5 
Acute suppurative without demon- 

strable gangrene................ 39 
Gangrenous.....................+ 34 (43-4 per cent) 


Of the gangrenous group, twenty-four 
showed stones impacted in the cystic duct 
and ten gave a positive culture from the 
gall-bladder bile of either colon bacillus 
(nine) or staphylococcus Albus (one). 
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There were nine cases of perforation 
(11.5 per cent), seven with localized peri- 
cholecystic abscesses and two with acute 
general peritonitis. 
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and at times chills, with a marked upper 
right quadrant tenderness and muscular 
rigidity. Distention is usually present. 
There may be a mild jaundice and rapid 


Fic. 1. Aspiration of gall-bladder. 


The statistical incidence of gangrenous 
cholecystitis in acute cholecystitis varies 
according to whether clinical or operative 
criteria are used, and whether mild path- 
ologic changes, such as simple edema of a 
portion of the gall-bladder, are included 
as evidence of acute disease. Acute gan- 
grenous cholecystitis cannot be considered 
uncommon, since it will be found in ap- 
proximately one-to two-fifths of all frankly 
acute cholecystitis cases. 

Svmptomatology. In the typical case 
there is an acute onset of upper right 
abdominal or mid-epigastric pain, very 
severe, that may radiate to the back or 
shoulder, accompanied by vomiting, fever, 


pulse, and often great prostration. Within 
twenty-four to forty-eight hours the gall- 
bladder may be palpable as a tender mass 
protruding below the liver edge. Morphia 
will give temporary relief, but pain will 
recur, at times of equal intensity as that of 
onset or will become a constant severe ache 
or sense of pressure in the upper right 
abdomen. The leucocyte count is as a rule 
high—15,000 or over, with polymorpho- 
nuclears predominating. Unfortunately, 
the intensity and character of the symp- 
toms are by no means uniform. There may 
be in twenty-four to forty-eight hours a 
remission of the acute symptoms, but the 

gall-bladder remains tender and palpable. 
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gangrenous cholecystitis from other types 
of acute gall-bladder disease is not only 


fraught with difficulty, but in many in- 


On the other hand, no definite remission 
may occur and the local pain and tender- 
ness may increase or persist. 


Fic. 2. After incising the fundus, removing the stones and swabbing 
the gall-bladder mucosa thoroughly with iodine, the gall-bladder is 
split with scissors down to within 1 cm. of the cystic duct. 


All investigators agree that many cases 
of advanced gangrene may be quite decep- 
tive in the mildness of the complaint and 
symptoms present. Even the leucocyte 
count may show but little change, except 
‘or a high polymorphonucleosis. Even 

vhen local perforation has taken place, the 
symptoms may, apparently, be quite in- 
significant. To attempt to gauge the 
pathologic process by the clinical symp- 
toms is exceedingly difficult because so 
many cases present but a mild reaction to 
what may prove at operation an advanced 
Suppurating and gangrenous lesion. There- 
‘ore the differential diagnosis of acute 


stances downright impossible to make with 
any certainty. 

Treatment. These cases must be under 
constant and careful observation because 
a gangrenous fulminating cholecystitis 
requires timely surgical intervention. 

The only indication for immediate or 
emergency operation is the presence of 
symptoms of perforation with a spreading 
peritonitis. However, if gangrene is sus- 
pected, early operation must be definitely 
considered. Each case must be settled on 
its individual merits. Most patients require 
twenty-four to forty-eight hours (or even 
longer) of careful preparation, with mor- 
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tion, but that the mortality of acute chole- 


phine for sedation, a high carbohydrate, 
cystitis must be lowered by every means 


liquid or semi-solid diet, intravenous glu- 
cose to promote and sustain adequate liver 


known (which should include early opera- 


Fic. 3. One-half of the redundant portion of the gall-bladder has 
been removed and the cut edge sutured with a lock stitch. The 
remaining half is being cut away and its cut edge will be similarly 


sutured. 


function, the maintenance of fluid balance, 


and sometimes transfusion. Operation 
should take place in an afebrile period, if 
possible. 


Evidence of spreading or increasing sup- 
puration or failure of some amelioration 
of the symptoms, is an indication for 
prompt surgery. Taylor’s study indicated 
that where the interval between acute 
onset and operation reaches five days or 
more there is a rapid increase in mortality. 
Heuer believes the dangers of operation in 
acute cholecystitis have been over-em- 
phasized, that acute cholecystitis is not 
an emergency requiring immediate opera- 


tion). On the other hand, Graham! believes 
that only a very small percentage of acute 
gall-bladder lesions will require operation, 
and that it is best and safest to wait until 
there is a complete subsidence of acute 
symptoms before operation is undertaken. 

Type of Operation. The gall-bladder 
should be removed whenever possible. 
Cholecystectomy from above downward 
will be found to be technically easier in 
these hugely distended, thick gall-blad- 
ders. When the inflammation and indura- 
tion extend to the common duct area, fixing 
the cystic duct and making it difficult 
to isolate, and in the bad risk patient 
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when the trauma of a complete chole- 
cystectomy might result in fatality, a 
partial cholecystectomy has proved ex- 
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There was one death (mortality rate 

2 per cent), in a case in which partial 

cholecystectomy was used. 


Fic. 4. Cigarette drains in place, holding open the remnant of the 
gall-bladder attached to the liver. The omentum is placed against 
the drains to prevent adhesions to the nearby viscera. 


ceedingly valuable. In the very bad risk 
patient, cholecystostomy may be the only 
operation with a proper factor of safety. In 
the presence of jaundice and very obvious 
common duct involvement, cholecystos- 
tomy should be considered the first part 
of a two-stage procedure, the second being 
a cholecystectomy with exploration of the 
common duct. 

An analysis of our last fifty cases of 
acute suppurative and gangrenous chole- 
cystitis shows: 


Cholecystectomy was employed in... 20 
Partial cholecystectomy in.......... 25 
Cholecystostomy in................ 


PARTIAL CHOLECYSTECTOMY 


Operative Procedure. The gall-bladder 
is exposed by an incision through the upper 
right rectus muscle or one parallel to the 
costal margin. The area involved is isolated 
by gauze packs, and the adhesions to the 
gall-bladder are freed. The gall-bladder is 
aspirated of its fluid contents. (Fig. 1.) The 
fundus is then incised and the stones re- 
moved. The gall-bladder is dried with 
gauze, swabbed with tincture of iodine, 
and split with scissors down to within 1 to 
2 cm. of the cystic duct. (Fig. 2.) This often 
facilitates the removal of a stone impacted 
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at the junction of the ampulla and cystic 
duct which cannot be evacuated otherwise. 
The gall-bladder is then partially removed, 
by trimming off the redundant part of each 
half down to the border of the liver fossa, 
leaving that portion attached to the liver. 
The bleeding from these cut edges is 
controlled by ligature or lock stitch up each 
side. (Fig. 3.) Two or three cigarette drains 
are placed about the cystic duct and 
brought out against the remnant of the 
gall-bladder to hold it open. (Fig. 4.) A 
tube may be placed at the opening of the 
cystic duct which is not ligated or tied off 
in any way. The greater omentum or the 
thickened plastic gastrocolic omentum is 
placed against the drains to separate them 
from the nearby viscera. (Fig. 4.) The 
drains are then either brought out through 
the operative wound or through a lateral 
stab wound directly over the gall-bladder 
remnant and the wound closed. 

We have used pure carbolic acid or the 
actual cautery in a few cases instead of 
tincture of iodine to destroy the mucous 
membrane of the remaining bit of gall- 
bladder. However, since we have found 
that in the early cases in which iodine was 
used there was no evidence of gall-bladder 
reformation, todine has recently been uni- 
formly applied to avoid the possibility 
that an eschar or necrosis in the presence 
of infection might prolong convalescence. 
One case in which the cautery was em- 
ployed seemed to indicate this possibility. 
Thorek’s method of destroying the mucosa 
by bipolar diathermy can be used. 

Indications. We have performed par- 
tial cholecystectomy in forty-eight cases. 
In forty-four it was used because of an 
acute suppurating or gangrenous gall- 
bladder with induration about the cystic 
and common duct; in four, it was used 
because of very difficult exposure in a small 
contracted gall-bladder densely adherent 
to the liver. 

Mortality. There has been one death—a 
mortality rate of 2.08 per cent. (If only the 
forty-four suppurative and gangrenous 
cases are considered the mortality rate 
would be 2.27 per cent.) This fatality 
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occurred in a woman of sixty-five years 
with advanced myocardial disease and a 
very large gangrenous gall-bladder. She 
had recovered, apparently, very well, and 
was about to be discharged from the hos- 
pital on the sixteenth post-operative day 
when she developed a large pulmonary 
embolus. 

Follow-Up Statistics (Table 1). A care- 
ful personal follow-up examination has 
been obtained in all but five cases, i.e., in 
forty-two. 

TABLE | 
END RESULTS 
1. Mortality (operative) 
48 cases—1 death—2.08 per cent post-operative 
mortality rate. 
2. Follow-up record 
(47 cases followed from 1 to 12 years) 


(b) Symptom-free without 


dietary restrictions....... 34 (81 per cent 
of those from 
whom reports 


were obtained.) 

(c) Well except for dietary 
5 
Two have had symptoms 
suggesting common duct 
disease. 

(d) Proved common duct in- 
volvement requiring oper- 
ation four months and 
six, eight, and nine years 
respectively after partial 
cholecystectomy......... 4 9.5 per cent 


11.9 per cent 


3. Post-operative hernia (None re- 
quiring operation)............. 6 14.3 per cent 
4. Fate of remnant of gall-bladder allowed to remain. 
Four cases personally reoperated showed dense 
adhesions over the gall-bladder fossa, but no vestige 
of anything resembling a gall-bladder or gall- 
bladder remnant. 


. Relief of Symptoms. Thirty-four (81 
ses cent) have remained well and free from 
any complaint referable to the gall-bladder. 
Five (11.9 per cent) require a slight dietary 
restriction, low fat diet, because of bloat- 
ing and belching after meals. There have 
been no reoperations because of recurrent 
gall-bladder disease. Frequently, after the 
third or fourth post-operative day there is 
a free discharge of bile, but the sinus has 
healed readily after the drains are remov ed, 
except in one case with common duct 
involvement which required choledochos- 
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tomy four months subsequent to partial 
cholecystectomy. 

2. Subsequent Common Duct Involve- 
ment. Four cases (9.5 per cent) have 
required operation for stones in the com- 
mon duct four months and six, eight and 
nine years respectively after partial chole- 
cystectomy. Also, two of the five cases 
requiring dietary restrictions have had 
transitory symptoms of jaundice, epigas- 
tric pain, and vomiting at long intervals. 
One of these has remained symptom-free 
for eight years and now has diabetes. In 
another case, ten stones were removed 
from the common duct coincident with 
the partial cholecystectomy. As a rule, 
however, with the extensive induration 
and inflammation about the common duct 
in the type of case in which partial chole- 
cystectomy is indicated, simultaneous ex- 
ploration or operation on the common duct 
is rarely advisable because of the added 
operative risk and excess trauma involved 
in the technical difficulties of exposure and 
control of hemorrhage and infection. Ordi- 


narily, if common duct involvement is 
definitely known to exist at the time of 
operation, a two-stage procedure had best 
be planned. 

3. Fate of the Remnant of the Gall- 


Bladder Allowed to Remain. In four 
cases I have had the opportunity to re- 
operate. Two required hysterectomy and 
in these the gall-bladder area was simply 
palpated. There were dense adhesions to 
the gall-bladder fossa, but no evidence of 
any thickening to suggest its reformation. 
The third case was one which necessitated 
choledochostomy for stones eight years 
after the partial cholecystectomy. There 
were adhesions of the gastrocolic omentum 
and thickening of the capsule of the liver 
over the gall-bladder fossa, but no vestige 
of anything that even resembled the gall- 
bladder or a gall-bladder remnant. The 
‘ourth was the case with persistent fistula 
which required choledochostomy four 
months after the primary operation. There 
was a dilatation of the fistula close to the 
common duct, apparently the cystic duct 
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3 cm. in length, but nothing recognizable 
as a reformed gall-bladder. 

4. Post-Operative Hernia. This oc- 
curred in six cases (14.3 per cent). Inas- 
much as extensive drainage is necessary 
with partial cholecystectomy—at least 
three drains are usually required—post- 
operative hernia might readily be expected, 
except in those cases where the drains are 
brought out through a lateral stab incision. 
In most of the scars an opening in the 
fascia at the point of drainage could be 
palpated, but only in six was there a defi- 
nite hernia; one in an old obese man of 
76 was large and gave obstruction symp- 
toms, but he has consistently refused all 
thought of operative relief. 

Comment. This operation would seem 
to have its particular application in acute 
suppurative or gangrenous cholecystitis or 
empyema of the gall-bladder, especially 
when there is induration about the cystic 
and common ducts. In no way should a 
partial cholecystectomy be considered to 
supplant a complete cholecystectomy when 
the complete removal can be safely accom- 
plished. Those operators exceptionally skil- 
ful in the use of cholecystectomy from 
above downward may find less use for 
partial cholecystectomy than those whose 
proficiency has been directed to chole- 
cystectomy from below upward. Further- 
more, though cholecystostomy must still 
be reserved for the exceptionally bad risk 
patient, fewer cholecystostomies seem in- 
dicated when familiarity with partial 
cholecystectomy has been acquired. 

Partial cholecystectomy should have a 
very restricted field. End results in forty- 
eight cases would seem to demonstrate: 

1. That it does act as a cholecystectomy, 
i.e., no reformation of the gall-bladder or 
stones occurs subsequently. 

2. It would seem to give end results 
comparable to cholecystectomy for chole- 
lithiasis: 81 per cent completely well; 11.9 
per cent well with dietary restrictions. 

3. Post-operative common duct involve- 
ment may occasionally occur. (9.5 per 
cent.) 
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4. When carefully and reasonably em- 
ployed it is attended by a surprisingly low 
mortality. 

Discussion. Partial cholecystectomy 
for gangrenous cholecystitis has been 
used by many, notably by E. DeNegre 
Martin,'4 DeMartel,> Zabala and Ben- 
goela,”” Pauchet,” Haggard,!! McKenty® 
and Ritchie.2! Thorek’s” technique of 
cholecyst-electro-coagulectomy is some- 
what similar and is, apparently, applicable 
to acute gall-bladder lesions. The only 
extensive series in acute gangrenous chole- 
cystitis besides ours are McKenty’s and 
Ritchie’s. McKenty reports thirty-three 
cases with one death. Ritchie, after split- 
ting the gall-bladder and excising the 
“‘wings,” removes the mucous membrane 
of the portion allowed to remain, sutures a 
tube into the stump of the ampulla and 
cystic duct and closes the denuded gall- 
bladder remnant by suture. He cites 
sixteen cases with no mortality. By com- 
bining McKenty’s, Ritchie’s, and our 
series, we obtain a total of ninety-three 
cases with two deaths, a mortality of 
2.15 per cent. 

Post-operative mortality in acute chole- 
cystitis has been reported as 13.5 per cent 
by Miller,'® 9.3 per cent by Smith,” 5.5 per 
cent by H. F. Graham,° 4.7 per cent by 
Judd and Phillips,’ and 3.2 per cent by 
Heuer!”'!*; these include all types of acute 
gall-bladder disease. Partial cholecystec- 
tomy used only in the advanced gangrenous 
case with a post-operative mortality of 
2.15 per cent would seem to indicate that 
there is a definite field for this procedure. 
The question may be raised as to whether 
permitting the portion of the gall-bladder 
attached to the liver to remain may not 
minimize trauma to the liver and be a 
factor in lowering the mortality. 


CONCLUSIONS 


1. Acute gangrenous cholecystitis re- 
sults most commonly from a stone im- 
pacted in the cystic duct or at the juncture 
of the gall-bladder ampulla with the cystic 
duct. It may be complicated by perforation 
with local abscess or peritonitis. 
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2. Its differentiation from other types of 
acute gall-bladder disease may be quite 
difficult. 

3. Treatment: 

(a) Cholecystectomy 1 is the opera- 
tion of choice, but may yield 
too high a mortality if applied 
universally. 

Partial cholecystectomy may 
be indicated in the advanced 
case with induration about the 
cystic and common ducts. Fol- 
low-up study demonstrates end 
results comparable to complete 
cholecystectomy with a very 
low post-operative mortality. 

(c) Cholecystostomy must be re- 
served for the very bad risk 
case. 

The use of partial cholecystec- 
tomy when indicated may 
prove a factor in lowering post- 
operative mortality. 


(b) 


(d) 
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INDICATIONS FOR OPERATION IN GALLBLADDER 
DISEASE* 


Haro tp L. Foss, m.p. 


Surgeon-in-Chief, The Geisinger Memorial Hospital 


DANVILLE, PENNSYLVANIA 


T is known that many individuals, in 
excellent state of health and living to 
advanced age, have gallstones and 

never have them removed. In 612 routine 
post-mortem examinations at the Mayo 
Clinic, Mentzer found evidence of chole- 
cystic disease in 66 per cent, yet in but 
8 per cent had a primary diagnosis of 
cholecystitis been made. Probably one 
woman out of every twelve to fifteen 
above the age of forty has chronic gall- 
bladder disease, but probably less than 
one half ever experience serious effects. 
It is, however, reasonable and scientifically 
sound to advise operation once the diag- 
nosis of gallstones is made. While many 
patients escape serious consequences, 
neglected chronic cholecystic disease, 
with the grave complications it may 
produce, accounts for thousands of 
deaths each year. No one can predict 
how long a “silent” gallstone will remain 
silent. 

Much has recently been said regarding 
the stoneless gall-bladder or ‘‘non-calculus 
cholecystitis.” No one will deny the 
existence of chronic inflammatory processes 
within the gall-bladder, unassociated with 
stones or cholesterosis. Countless needless 
cholecystectomies are being performed, 
however, on vague symptoms and most 
inadequate evidence. Usually the diagnosis 
of “chronic cholecystitis” is the one 
rendered and is often confirmed in the 
laboratory, for any pathologist possessing 
a keen imagination and an inordinate desire 
to support the surgeon, can find trouble 
in any gall-bladder. 

While it is accepted that many patients 
have gallstones without ill effects, most 
individuals with gallstones present symp- 


toms that are unmistakable. With such 
patients the indications are clear. It 
is my opinion, however, that not one 
patient out of ten operated upon on the 
usually meager symptoms of “‘non-calculus 
cholecystitis,” and whose gall-bladder 
shows no stones or gross pathologic changes, 
has sufficient disease to warrant sub- 
jecting him to a relatively formidable 
operation. 

I seriously doubt if as many patients 
suffering from alleged chronic cholecystitis 
have actual disease as we are led to believe, 
especially by those whose cholecystectomy 
statistics reveal a high percentage of 
operations performed for “non-calculus” 
cholecystitis. That the latter condition 
does occur no one will doubt, my thesis 
merely being that too many normal gall- 
bladders are removed on incomplete evi- 
dence—with nothing achieved other than 
to make the patient worse. It has been my 
experience that most patients with positive 
cholecystic disease, probably 80 per cent 
of them, present symptoms that are clear 
and unmistakable. If there is doubt in 
the indefinite or borderline case, the 
cholecystogram can largely be relied upon 
to confirm or rule out the diagnosis. 

The patient presenting the symptoms 
of flatulence, chronic constipation, qualita- 
tive food intolerance, epigastric discomfort 
soon after eating, must not necessarily be 
considered as having gall-bladder disease. 
Duodenal or gastric ulcer, chronic gastritis 
or duodenitis, appendiceal inflammation, 
renal conditions, etc., may frequently 
account for the symptoms. The majority 
of these patients will have nothing but “‘in- 
digestion,” probably nothing but “‘nervous 
indigestion,” so well described by Alvarez 
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—and no laparotomy or post-mortem 
examination will reveal organic disease 
to account for it. I think it is about time 
to state this, and emphatically, the over- 
zealous surgeon who habitually performs 
cholecystectomies on the most meager 
clinical pictures and removes what are, 
actually, normal gall-bladders to the con- 
trary notwithstanding. The illusive diag- 
nosis of chronic non-calculous cholecystitis 
must be fully confirmed by most thorough 
studies before the patient is subjected to 
operation. 

Many women, and some men, who are 
entirely symptom-free, are found during 
the course of operations on other abdominal 
or pelvic structures, to have gallstones. 
In some instances the stones are first 
revealed by the x-ray. The internist may 
suggest that these patients be treated, at 
least until symptoms develop, medically, 
and yet what could be more futile than 
the medical treatment of gallstones. Bear- 
ing in mind the dangers of acute empyema, 
common duct obstruction, jaundice, liver 
abscess, acute pancreatitis and a host of 
complications which may be precipitated 
by neglected gallstones, and recalling the 
simplicity of the modern operation of 
cholecystectomy, the low mortality and 
the good results which almost always 
follow at the hands of an experienced 
surgeon, the indications are usually for 
operation once the diagnosis is made. 

The cholecystogram is of great help 
in borderline or indefinite cases, but must 
be interpreted by a skilled roentgenologist. 
A gall-bladder filled with stones may 
function normally, while one devoid of 
calculi may fail to cast a shadow. The 
indications are for exploration in the 
presence of a definite history in spite of a 
normal cholecystogram. Per contra, a 
positive cholecystogram, unassociated with 
a significant history, may lead one into 
a needless operation unless the evidence 
is made more convincing by repeated tests 
and examinations. 

In the absence of colics and when the 
patient has otherwise a “typical biliary 
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history,” indications for operation are by 
no means clear. Indefinite distress in the 
upper abdomen, bloating, gas belching, 
occurring without associated attacks of 
acute epigastric pain, require careful evalu- 
ation before a positive diagnosis of gall- 
bladder disease can be made and operation 
advised. However, patients with gallstones 
or well defined chronic cholecystitis, even 
without stones but requiring surgery, 
nearly always present clear-cut histories 
and, usually, a positive cholecystogram. 
I am sure this is true in 80 per cent of the 
cases. It is with the remaining 20 per cent 
that the keenest judgment must be exer- 
cised. Judgment, however, is not the only 
desideratum—a clear conscience is also 
desirable. 

There has been much interesting debate 
over the question of the indications for 
operation in acute cholecystitis. While 
some surgeons advance valid arguments 
for delay, this having been the accepted 
plan until a few years ago, others (Heuer, 
Walters, Judd, et al.), appreciating the 
dangers of gangrene or perforation and 
supporting their attitude by convincing 
data, urge immediate cholecystectomy. 
The latter viewpoint is the one receiving 
the wider acceptance, but the indications 
cannot be as dogmatically set forth, as 
with, for instance, perforated peptic ulcer 
or acute appendicitis. Every case of acute 
cholecystitis is a law unto itself and must 
be judged on its own merits. 

The risk of early operation in acute 
cholecystitis, gangrenous or otherwise, 
is great, but not so great as the risk of 
delay. It is impossible to determine accu- 
rately the nature of the process, its 
severity, the extent of walling off or the 
amount of necrosis which has taken place 
in the gall bladder itself. Exploration 
must be resorted to before accurate 
knowledge of the condition can be ob- 
tained. While the temperature curve, the 
leucocyte count, the degree of fever, the 
amount of pain, rigidity, and size of a mass, 
if present, all are of help, it is usually 
necessary to see the gall-bladder before 
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the extent of the pathologic process within 
it can be estimated. 

Results following operations upon the 
gall-bladder or biliary ducts will vary 
greatly according to the skill of the sur- 
geon. With no type of abdominal operation, 
especially when the patient is in the hands 
of an inexperienced operator, is there 
greater possibility of causing serious and 
occasionally fatal damage. Failure care- 
fully to examine the common duct, when 
stones may be present; injury to the com- 
mon duct itself; or the incomplete opera- 
tion of cholecystostomy (unless clearly 
indicated) may result in driving the patient 
back to the operating table for the second, 
third, or even fourth time. 

Indications for exploration in painless 
jaundice are not always clearly defined. 
If there have been periods of remission, 
obstruction from stones should be thought 
of, but if the jaundice is acute, progressive, 
and painless, neoplastic disease, either 
primary in the biliary ducts or metastatic 
in the liver, or occurring as an original 
growth in the head of the pancreas, must 
be suspected. Occasionally, under such 
circumstances, a cholecyst-duodenostomy 
will afford months of relief. 

Routine autopsies in large hospitals here 
and in Europe have shown that nearly 
20 per cent of all adults have evidences of 
gallstones. There should be, however, 
positive clinical evidence of their presence 
before operation is advised. The sympa- 
thetic nerves through the superior and 
inferior mesenteric ganglion are closely 
linked with the stomach, duodenum, right 
kidney, ureter and colon as well as with 
the gall-bladder, a fact accounting not 
infrequently for confusion in interpreting 
symptoms of supposed cholecystic disease. 

_ The operation of choice, once the indica- 
tions are established is, of course, chole- 
cystectomy. Drainage of the gall-bladder, 
while occasionally required, has been found 
to be an incomplete and unsatisfactory 
operation, often leading to reoperation. 
Even in acute cholecystitis with acute 
empyema in our experience cholecystec- 
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tomy has been incomparably the better 
procedure—yet here again each case is a 
law unto itself. Much will depend on the 
patient’s age, his general condition, and 
the duration, extent and type of infection. 

Indications for exploration of the com- 
mon duct are well established. If the 
patient is or has been jaundiced, if the gall 
bladder is found small and contracted, or 
the common duct edematous, thickened 
and enlarged, and, of course, if stones can 
be palpated within it, then the duct must 
surely be explored. Common duct calculi 
are being repeatedly overlooked during 
the performance of simple cholecystectomy. 
Far too many patients are being forced to 
submit to subsequent operations because 
of common duct stones missed during 
the performance of inexpertly conducted 
explorations. 

In gallstones, surely if producing colic, 
in acute cholecystitis, in tumors of the gall- 
bladder, in acute empyema, resulting from 
cystic blockage, in acute hydrops, in true 
chronic cholecystitis, especially if diffuse 
cholesterosis can be demonstrated, in 
obstructive jaundice the indications are 
always for operation. 

No one will deny the existence of chronic 
cholecystitis in the stoneless gall-bladder; 
yet operations in such conditions are so 
frequently followed by poor results that 
surgery should be advised only with great 
caution, even though the diagnosis has 
been made. Graham puts the unsatisfac- 
tory results in cholecystectomy for such 
conditions at 40 per cent. The severity 
of the symptoms in assumed chronic 
cholecystitis fluctuates markedly, often 
in a manner corresponding to the patient’s 
degree of nervous instability and often 
to so wide an extent that differentiation 
between what is functional and what 


organic is next to impossible. 

Before me is the summary of 1,634 
patients upon whom I have operated for 
gall-bladder or biliary duct disease. Many 
of these operations have been life saving. 
The results in nearly all have been satis- 
Yet there are the outstanding 
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exceptions and these the very few patients 
operated upon for “chronic cholecystitis” 
in whom the indications were based on 
the uncertain and indeterminate syndrome 
usually associated with indigestion of 
assumed biliary origin. These patients 
were improved for a month or two, but 
later follow-up studies invariably revealed 
them to be no better, and often to be 
worse. Such a confession can be made by 
any surgeon who has had a large experience 
in gall-bladder surgery. 

As one’s experience in the treatment of 
gall-bladder disease grows, one is bound to 
become increasingly convinced that surgi- 
cal procedures on the biliary system, 
unless gallstones are present or there are 
well established evidences of advancing 
inflammatory disease, should be withheld, 
and that the overly zealous surgeon who 
fails to accept this idea is a greater menace 
than the disease he aims to treat. This may 
seem to be an unreasonably iconoclastic 
attitude but it is based on an experience 
obtained in examining many patients who 
have been operated upon “‘elsewhere”’ for 
alleged chronic cholecystitis without stones 
and who are still clamoring for relief. 
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It isappropriate, lest this theme is played 
upon too long, to state that for every pa- 
tient needlessly cholecystectomized, there 
must be hundreds who most desperately 
require operation and who, through their 
own negligence or that of their physicians, 
are denied the opportunity for adequate 
and early relief until they appear in the 
operating theater after empyema, gangrene, 
abscess, rupture, common duct obstruc- 
tion, jaundice, diffusing hepatitis or pan- 
creatitis have developed, singly or in 
combination, with far too frequently a 
fatal termination. 

In closing one might make the trite 
statement, threadbare though it may be: 
Here is one of the commonest of abdominal 
diseases, one in which the diagnosis in 
most instances is a matter of relative 
simplicity, the treatment of which is 
perfectly established, and the results, if 
operation is promptly carried out and 
expertly performed, excellent with 95 per 
cent of patients. Yet the diagnosis must be 
accurately made before the operation is 
attempted and no operation thought of 
unless such a diagnosis is made. 


COMMON AND HEPATIC DUCT STONES* 


Frank H. Laney, M.D. 


Director of Surgery, The Lahey Clinic; Surgeon-in-Chief, New England Deaconess and New England Baptist 
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HAT gallstones occur in a great many 

people is, of course, a demonstrated 

and accepted fact today, and that 
they produce distress and discomfort, that 
they result in loss of time in many indi- 
viduals and that they produce fatalities in 
others is likewise accepted. 

The logical approach to the management 
of the gallstone problem would, of course, 
be the prevention of their occurrence and 
since this is not as yet possible nor is there 
any evidence of its immediate accomplish- 
ment, the next most logical approach is to 
discuss whether it is safer for a given indi- 
vidual to keep his gallstones with no opera- 
tion or to have them removed by operation. 
It must be accepted, we believe, that with 
the exception of simple dietary precautions, 
there is no real medical treatment of gall- 
stones. It is probable that if people eat 
reasonably, maintain proper bowel func- 
tion and live reasonably, the number of 
attacks of gallstones may well be lessened. 
On the other hand, since there is no real 
time element in the occurrence of gallstone 
colic or local pain, since this appears to be 
purely a matter of chance, one can never be 
sure as to whether or-not the relief accom- 
plished without operation is the result of 
chance or care. 

With the above facts in mind, another 
question to settle is if such patients are not 
operated upon what are the disadvantages 
that they suffer? In many cases, indiges- 
tion, in others, severe pain, and surely in 
others, actual fatalities occur. Another 
consideration which must always arise in 
the question of deferring operation for gall- 
stones Is the fact that in patients known to 
have gallstones but not operated upon, 


there is always the possibility that acute 
emergencies such as acute cholecystitis, 
deep jaundice and obstruction caused by 
stones in the common bile duct, may occur 
after patients are advanced in age when 
they are not good subjects for surgical 
procedures. 

We have always been of the conviction 
that there are no harmless gallstones and 
that because of the above dangers and dis- 
advantages all gallstones should be re- 
moved. It has frequently been urged and 
practiced that a proper attitude to take 
toward gallstones is that operation should 
not be undertaken until they produce 
symptoms. If one deals with gallstone 
patients in large numbers one cannot help 
being impressed with the fact that this 
philosophy results in many serious situa- 
tions and in fatalities which would not have 
occurred had the operative procedure been 
undertaken earlier. 

If early operation be accepted as the 
most desirable way to manage patients 
with gallstones whether or not they produce 
symptoms, then all physical examinations 
should include investigations of the gall- 
bladder in order that stones may be demon- 
strated early in their occurrence and 
removed before pathologic changes have 
taken place, and the gall-bladder removed 
with its contained stones before changes 
have taken place in the common bile and 
hepatic ducts. If all patients could be 
operated upon for gallstones early in the 
course of the disease before there are many 
pathologic changes in the wall of the gall- 
bladder or many adhesions about it and 
before marked infection had taken place 
within the common bile and hepatic ducts 


* From the Department of Surgery, The Lahey Clinic. 
209 


American Journal of Surgery 


210 


and their biliary branches, the mortality 
and morbidity in this group of patients 
would be almost trivial. 

When operation is deferred, as is so 
commonly the case today, until it is done 
in the late stages of gallstones after they 
nave existed for a -onsiderable period of 
time, the situation then is not infrequently 
complicated by the presence of acute infec- 
tion in the form of acute cholecystitis, 
common and hepatic duct stones, jaundice, 
hemorrhage and the likelihood of recur- 
rence of stones in the common bile and 
hepatic ducts, even though they are all 
successfully removed, together with the 
gall-bladder and its contained stones. 

Exclusive of those cases of acute and 
subacute cholecystitis which represent in 
reality but a small percentage of all the 
cases of gallstones, and exclusive of acute 
perforations which represent a minimal 
percentage of all of the cases of gallstones, 
the mortality factor directly attributable 
to the condition itself and not to the opera- 
tive procedure, is largely that which results 
from long-standing gallstones in the gall- 
bladder, long-standing infection in the 
gall-bladder, and long-standing contamina- 
tion within the common and hepatic ducts 
from the infected gall-bladder. This infec- 
tion produces in the walls of the common 
and hepatic ducts the same condition which 
produces stones in the gall-bladder and in a 
similar way results in the production of 
common and hepatic duct stones. Perma- 
nent changes are produced in the wall of the 
common bile and hepatic ducts which, if 
the infection has been of sufficiently long 
standing and the resulting changes sufli- 
ciently extensive, result also in the frequent 
recurrence of the common and hepatic duct 
stones even though they are successfully 
and completely removed together with the 
gall-bladder and its contained stones. 

There has been a great deal written and 
spoken concerning the production of com- 
mon duct stones by their migration from 
the gall-bladder into the common bile duct. 
That this occasionally occurs with very 
small stones there is no doubt. From a large 
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experience now, amounting to 2,177 pa- 
tients operated upon for gallstones, in 
approximately 20 per cent of whom of late 
years common duct stones have been 
regularly demonstrated and removed, we 
are positively of the conviction that most 
common and hepatic duct stones are not 


TABLE I 
COMMON DUCT STONES 


Exploration | Stones found 
Total 
Num-| Per | Num-| Per Cases 

ber | Cent | ber | Cent 
1910 to 1926 96 | 15.0 | 52 8.4 | 619 
1927 to 1928 gI 32.7 38 13.7 278 
1929 to 1930 49 | 35.8 | 22 16.1 137 
1930 to 1931 61 42.5 30 | 21.0 138 
1931 to 1932 45 38.0 22 19.0 118 
1932 to 1933 52 | 46.0 | 24 | 21.2 113 
1933 to 1934 42 35.0 21 17.6 119 
1934 to 1935 48 35.0 17 12.0 143 
1935 to 1936 67 | 46.2 28 19.3 | 145 
1936 to 1937 74 | 40.2] 23 | 14.4] 159 
1937 to 1938 95 | 50.8 | 34 18.3 | 187 


produced in the gall-bladder but originate 
primarily within the common and hepatic 
bile ducts. They are the results of the long- 
standing infection which produces the 
pathologic changes in the walls of the 
common and hepatic ducts. It is these 
changes which make the structures capable 
of producing gallstones in the ducts, just as 
they are produced in the gall-bladder when 
the pathology has occurred in the walls of 
that structure. 

We believe from our experience that the 
theory that most common duct stones have 
progressed from the gall-bladder into the 
common and hepatic ducts is one of the 
reasons why more common duct stones 
have not been found and demonstrated. 
The fact that more common duct stones 
have not been found is also undoubtedly 
related to the size of the cystic duct. If 
the cystic duct at operation has been found 
to be small, and obviously of such caliber 
that stones would be unlikely to pass 
through it, it has at times in the past been 
assumed that stones could not be present 
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in the common and hepatic ducts. This, 
however, is in no way a dependable 
criterion. Again and again we have found 
and removed stones in the common bile 
duct when the cystic duct was so small 
that even the smallest stone of bird-shot 
caliber would have had trouble in passing 
through it. It is because of this experience 
that we became more and more convinced 
that certainly a great majority of stones 
in the common bile and hepatic ducts 
originate there as the result of infection 
of these structures. 

Some years ago (1926) we became con- 
vinced from our own experience in operat- 
ing upon many patients with gallstones 
(619) that the situation in regard to 
possible common and hepatic duct stones 
needed modifying. We became convinced 
from a review of our own patients that we 
were too content with our methods of 
dealing with gallstones when we, in most 
cases, merely removed the gall-bladder. 
We became convinced that if one waited 
for the evidence then accepted as to the 
possible presence of common and hepatic 
duct stones, that is, jaundice, that many 
common duct stones which did and could 
cause serious situations would be over- 
looked and would not be removed until 
they had become associated with serious 
complications. We believe that as a result 
of agitation by ourselves and others regard- 
ing the need for exploring the common bile 
duct in a much higher percentage of cases 
than used to be done, many more common 
duct stones are now being found. We 
believe, however, that there is still more 
missionary work to be done upon this sub- 
ject. There are still many who take the 
improper attitude that if the common bile 
duct is not dilated, stones are probably 
not present, and others who take the posi- 
tion that if jaundice is not present, it is 
unlikely that stones are present in the 
common and hepatic ducts, and _ still 
others who take the position that if stones 
cannot be felt in the common and hepatic 
ducts it is unlikely that they are present. 
All of these criteria for opening and 
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investigating the common and _ hepatic 
ducts are quite wrong and represent the 
attitude which has been present up to 
recent years and which has resulted in 
much of the morbidity and some of the 
mortality which has followed cholecystec- 
tomy for gallstones. 

We have progressed through two eras 
in the surgical management of gallstones 
and are now, we believe, in the third era. 
In the first of these periods, we attempted 
to relieve patients permanently of gall- 
stones by opening their gall-bladders and 
removing the stones, but this resulted in 
so many of the patients having a recurrence 
of their gallstones or cholecystitis in the 
remaining gall-bladder that the procedure 
was quite universally given up. We next 
progressed to cholecystectomy, with the 
removal of the gallstones and the infected 
gall-bladder, with great improvement in 
end results in the treatment of gallstones 
but with many common duct stones over- 
looked and later producing symptoms and 
fatalities. We are now in the third era in 
which, in at least 40 per cent of the cases, 
not only is the gall-bladder removed but 
the common bile duct is opened, investi- 
gated and any demonstrated stones re- 
moved, the sphincter of Oddi dilated and 
internal drainage of bile established. 

We have now operated upon 2,177 
patients for gallstones. We have for the 
past ten years, by writings and talks on this 
subject, urged the necessity of more often 
opening and searching common and hepatic 
ducts for possible stones within the ducts 
if we wish to relieve these patients com- 
pletely of the difficulties for which they 
submitted to operation and to maintain 
the relief with reasonable permanency. 
During this time we have opened and 
explored the common or hepatic ducts 
in 718 cases and in this experience we have 
found and removed common and hepatic 
duct stones in 323 cases. 

As the result of this experience we wish 
to record some of our convictions. 

If one is to be as certain as possible that 
in the greatest possible number of patients 
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all gallstones are removed from the com- 
mon and hepatic ducts, many explorations 
of ducts must be done upon suspicion, 
and in at least one-half of the cases no 
stones will be found. The opening and 
investigation of the common and hepatic 
ducts, together with the introduction of a 
short T-tube into the duct for twelve to 
fourteen days, does not, in the hands of 
experienced operators, either add to the 
mortality of the operative procedure or 
prolong the hospital stay. When one hears 
the statement that investigations of the bile 
ducts by inexperienced operators in such a 
high percentage of cases as we advocate 
will result in many complications and a 
higher mortality, one must be careful to 
realize that this mortality is not at- 
tributable to the plan but to the individual. 

A common or hepatic duct of normal 
size or with normal walls is no assurance 
that a small common duct stone may not 
be found at the ampulla of Vater. Surgeons 
have in the past become so used to operat- 
ing upon patients in late stages of common 
and hepatic duct stones with dilated ducts 
with thickened walls, that many tend not 
to appreciate that there is an early stage 
in their formation in which the common 
duct stone is so small that the secretory 
pressure of bile forces it down to the 
ampulla of Vater through which it does 
not pass. Because of its small size it does 
not interfere with drainage through the 
sphincter of Oddi and so fails to produce 
dilatation of the ducts or jaundice. This is 
the ideal duct stone to remove. With the 
removal of the gall-bladder, further con- 
tamination of the ducts is eliminated and 
the removal of the small stone does away 
with the nucleus upon which is developed 
the obstructing stone of larger size. 

One of the best and most practical 
demonstrations of how necessary it is for 
us to change our past attitude toward 
possible common duct stones is the fact 
that in 39 per cent of the cases in which 
we have found and removed common or 
hepatic duct stones, jaundice was not 
present at the time of the removal of the 
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stones and had never been present in 
the past history. When one realizes that 
the feature which used to indicate to 
us the possibility of common or hepatic 
duct stone (jaundice) was absent in more 
than a third of the cases, it is readily 
appreciated that if one waits for this as 
an indication for investigation of the ducts 
many duct stones will be overlooked and 
left behind to cause later symptoms and 
require reoperation. 

In past writings on this subject we 
have listed the following indications for 
exploration of the ducts at the time of 
cholecystectomy: 

1. When the gall-bladder is contracted. 
This, we believe, is one of the most reliable 
indications for investigation of the common 
and hepatic ducts at the time of operation, 
whether or not a stone can be palpated and 
whether or not jaundice is present. In 
very few cases in which the gall-bladder 
is found to be contracted will there fail 
to be dilatation of the common and hepatic 
ducts. This dilatation in itself is likewise 
a quite dependable indication of the 
possible presence of stones in the ducts. 
The small fibrotic and contracted gall- 
bladder is not itself the causative factor 
in the possible presence of stones in the 
ducts, but rather the conditions that bring 
about the contraction of the gall-bladder 
are the causative factors in the production 
of stones within the ducts. The fact that a 
gall-bladder normally the size of a small 
pear can, as the result of long-standing 
chronic inflammation in its walls and 
within its sac, contract by cicatrization 
down to the size of a peanut is evidence 
that the common and hepatic ducts are 
constantly being contaminated by this 
infection. The walls of the ducts become 
involved in the same inflammatory process 
and thus the production of stones within 
the ducts becomes probable. 

In the same way rarely do common and 
hepatic ducts become dilated except when 
their walls have become pathologically 
changed by inflammatory processes or 
when they have been mechanically dilated 
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by an obstructing stone. Since, as already 
stated, we have repeatedly removed stones 
from ducts that were not dilated and were 
grossly normal in appearance, it cannot 
be assumed with safety that if a duct is 
not dilated a stone is not present. 

2. Obviously, when jaundice is or has 
been present with attacks of gallstone 
colic and when stones are present in the 
gall-bladder, the common and _ hepatic 
ducts must be investigated if we wish to 
be certain that stones in the ducts are 
not left behind. In this connection it is of 
interest to record that in the cases in which 
we have found and removed stones from 
the ducts, stones were removed from the 
ducts and no stones found in the gall- 
bladder in 4 per cent of the cases. It cannot 
be assumed, therefore, that because there 
are no stones in the gall-bladder there are 
no stones in the common or hepatic 
ducts. 

3. It is, of course, scarcely necessary 
to state that the ducts should be opened 
and explored whenever, as the result of 
palpation of the ducts, one suspects that a 
stone can be felt. 

The above indications for investigating 
the ducts at the time of exploration are 
still employed and useful. However, in 
the further experience with common and 
hepatic duct explorations, we have be- 
come convinced that a stone can actually 
exist in the lower end of the common 
duct without being palpable, and without 
a single indication such as jaundice or a 
single one of the features spoken of above 
being present. We have therefore become 
so impressed with the need of explorations, 
particularly of the lower end of the common 
bile duct, at the time of cholecystectomy 
for biliary tract infection or stones, that 
during the past year the common and 
hepatic ducts have been opened and 
explored in 50 per cent of the cases, the 
highest incidence of exploration of the 
ducts that has occurred in our experience. 
So frequently have we found and removed 
stones from the lower end of the common 
duct when there were absolutely no indica- 
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tions of their presence that we now tend 
to make the decision for or against explora- 
tion of the ducts very largely upon the 
appearance and contents of the gall-bladder 
when it is opened and inspected immedi- 
ately after its removal. 

Upon completing the cholecystectomy, 
the gall-bladder is immediately passed to a 
non-sterile head operating nurse who opens 
it and presents it to the operator for in- 
spection. Whenever there are marked evi- 
dences of long-standing infection in its 
walls, such as thickening or fibrosis; or 
whenever its contained bile is of the thick, 
black and tenacious type so frequently 
associated with old infection, the ducts are 
explored regardless of how normal they 
appear to be. In patients other than those 
with contracted gall-bladders, jaundice 
past or present, or in whose ducts a stone 
can be felt or whose ducts are dilated (in 
those cases all ducts are explored), the 
decision for or against exploration of the 
ducts is by no means easy. It is the per- 
centage of ducts explored in this group that 
influences so greatly the percentage of all 
operations in which ducts are explored and 
particularly controls the number of small, 
unsuspected stones removed from the 
lower end of the common duct. 

As a result of this relatively large experi- 
ence in making decisions for or against 
exploration of common and hepatic ducts, 
and as the result of removing a considerable 
number of common and hepatic duct stones 
(323 cases), certain technical features of 
the operation have been impressed upon us. 
It has frequently been of value when we 
have been uncertain as to whether or not 
to open a duct, to introduce a hypodermic 
needle into it, withdraw some of the bile, 
and look at it in the syringe through trans- 
mitted light. If the bile is clear and golden 
yellow in color, rarely will stones be found 
at the lower end of the duct. If, on the other 
hand, the bile is cloudy, black or contains 
flocculi, rarely will stones fail to be found 
at the lower end of the common duct. 
When such infected bile is present, even 
though stones are not found, opening and 
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draining the duct will still have been an 
advantage. 

Another technical feature which has 
proved of value to us is the need of intro- 
ducing a hypodermic needle into a dilated 
duct. If a surgeon has operated upon a 
large number of patients for common duct 
stones, he will become so familiar with the 
anatomy of this region that he may well 
feel it unnecessary to be certain that a 
dilated structure is a common bile duct 
because of such frequent contact with this 
situation. Such a case arose in our experi- 
ence only three or four months ago. In a 
contracted gall-bladder, we met what ap- 
peared to be an enormously dilated hepatic 
and common duct, with a cystic duct run- 
ning into it. There seemed almost no 


question that the dilated structure was a 
common bile duct and yet because of the 
fact that we wished (1) to determine the 
character of the bile within the duct, and 
(2) to be certain that it was duct, a hypo- 
dermic needle was introduced. It proved to 
be a portal vein on top of the duct, with 


the cystic duct running around the portal 
vein and entering the common duct which 
was directly behind the vein. This experi- 
ence demonstrated to us that even after a 
large experience with surgery of the com- 
mon bile duct, one could by mistake open 
a portal vein, that the introduction of a 
hypodermic needle to sample the contents 
of the structure causes no difficulty what- 
soever, and once in a very great while will 
save one from a surgical calamity. 

We have for a number of years preached 
the necessity of clamping and cutting the 
cystic artery, before the junction of a cystic 
duct and the common and hepatic ducts is 
demonstrated. We particularly urge that 
this be done, that the dissections of the 
junction of the cystic, common and hepatic 
ducts be made in an absolutely dry field 
and under adequate exposure. We urge 
this because of the fact that we have not 
infrequently seen accessory ducts here 
which might readily be torn, leak bile 
profusely and result in wound or other 
post-operative complication. Most acces- 
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sory bile ducts are of very small caliber, 
and even though unsecured, will produce 
a flow of bile from the wound for only a 
few days post-operatively. We have, how- 
ever, recently seen an accessory bile duct 
coming out from the bed of the liver which 
would discharge bile at the rate of a tea- 
spoonful or more per minute. It is, there- 
fore, we believe, quite necessary accurately 
to demonstrate the structures in this region 
and to ligate and control any possible 
accessory ducts. 

Now that it is possible to dilate the 
sphincter of Oddi by means of the Backus 
dilators, it is, we believe, almost never 
necessary to make incisions in the duo- 
denum and do transduodenal choledo- 
chostomy. When a stone is so small that 
it cannot be demonstrated by palpation, 
dilation of the sphincter of Oddi up to 
9 mm. will permit most stones of this 
diameter to be washed through into the 
duodenum by irrigation. When they are of 
a size greater than this, they usually can 
be picked up by: the forceps introduced 
through an incision in the common bile 
duct and withdrawn. We have but once 
in the last two years been forced to do a 
transduodenal choledochostomy and that 
was for a branched type of stone, one angle 
of which was lodged in the pancreatic 
duct. 

When a common bile duct is to be 
opened, it is desirable to do so as close to 
the edge of the duodenum as possible in 
order that the surgeon may not have to 
reach down to the ampulla of Vater over 
any greater distance than necessary. On 
the other hand, we have found it extremely 
important not to make the incision so close 
to the duodenum that, after a T-tube is 
sutured into it, the tube will rest against 
the duodenum and encourage the produc- 
tion of a duodenal fistula by pressure. 

Concerning the importance of Backus 
dilators for dilatation of the sphincter of 
Oddi, as we have published in previous 
papers on this subject, such dilatation is 
now never carried above 9 mm. caliber. 
We have reported in the past, two patients 
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with apparent ascending gas bacillus infec- 
tion which resulted fatally, when dilata- 
tions beyond this point were employed. 
Since we have limited our dilatations of the 
duct to dilators of this caliber we have not 
encountered such complications. Following 
the dilatation of the ducts we believe that 
fairly strong irrigation should be employed 
to wash any possible stones which have 
lodged at the lower end of the common bile 
duct, through the sphincter into the 
duodenum. 

One of the important decisions to make 
regarding opening and removing stones 
from the common bile duct, concerns drain- 
age. We have never closed a common or 
hepatic duct after it has been opened, 
since we believe it undesirable to close it 
by suture. All drainage of common ducts 
has been made by means of t-tubes. The 
transverse portion of the T is cut off until 
not less than one-eighth to one-fourth of an 
inch of the transverse portion remains on 
the upright limb. This is of advantage in 
that a large amount of foreign material 
is not placed in the duct and, at the time of 
removal, the tube comes away more easily 
than when long limbs are left within the 
duct. There is no advantage whatever in 
leaving long limbs within the duct and 
there are many advantages in cutting the 
transverse limbs as short as possible. We 
have never employed single straight cathe- 
ter drainage tubes since we wish to clamp 
the upright limb of the t-tube draining 
through the abdominal wall at the end of 
six or seven days, in order that bile may 
be encouraged to pass into the duodenum 
as early as possible. It has been our experi- 
ence that many patients are made much 
more comfortable as soon as the bile is 
delivered into the intestinal tract. 

We have frequently been asked how long 
drainage is employed in the cases in which 
stones have been removed from the ducts 
or infection is present within the ducts. 
Our general rule of drainage has been that 
when a duct is not dilated; not abnormally 
thickened; and not obviously infected, even 
though a small stone is removed from its 
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lower end of the common bile duct; and 
provided the sphincter has been dilated up 
to 9 mm. in size, the T-tube may be re- 
moved at the end of twelve days. This has 
usually resulted in the cessation of all 
drainage of bile in seventeen to eighteen 
days and the discharge of the patient from 
the hospital within three weeks. When, on 
the other hand, the common and hepatic 
ducts are obviously dilated and obviously 
infected, with probable dilatation of the 
biliary tree within the substance of the 
liver, the T-tube is then left in place for two 
months. The patients are sent home with 
the T-tube in place; they are instructed to 
tie the tube with a piece of string and 
angulate it during the daytime in order not 
to soil their clothes, but to place the end of 
the tube in a bottle and to allow it to drain 
throughout the night. At the end of two 
months they are instructed to come to the 
clinic and the drain is withdrawn without 
administering an anesthetic. We have 
never had a rubber tube break, necessitat- 
ing reoperation for the portion of tube left 
within the abdomen. We have never had 
one of the external biliary fistulas fail to 
close. Following the removal of a T-tube at 
the end of two months, most of the remain- 
ing fistulas cease discharging bile within a 
week. We believe that the prolonged de- 
compression of the biliary tree for a period 
of two months, particularly in cases in 
which the ducts are infected and dilated, is 
of distinct value in ridding the biliary tree 
of infection. 


CONCLUSIONS 


Earlier operation upon patients for gall- 
stones would cut down the number of 
patients in whom common duct stones are 
now found, and this is the logical approach 
to improve the results of surgery for 
cholelithiasis. Many patients have in the 
past and are still having gall-bladders 
removed and common duct stones left 
behind. 

If we wish to remove all of the stones in 
the gall-bladder and biliary tract, the 
common and hepatic ducts must be 
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explored in approximately 50 per cent of 
the cases and in approximately half of 
these cases stones will not be found. 

The condition of the wall of the gall- 
bladder and the character of the bile within 
it are valuable criteria as to whether or not 
the common and hepatic ducts should be 
opened and explored. 

Inspection of bile in a_ hypodermic 
syringe by transmitted light gives excellent 
evidence as to the probable presence of 
infection or stones within the main bile 
ducts and the need for their exploration 
and drainage. 

Technical measures are discussed which 
have to do with the safety of the operation 
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and with the length of post-operative 
drainage. 

Finally, no operation for gallstones offers 
the patient the highest percentage of relief 
of symptoms, the lowest percentage of 
complications and the lowest ultimate 
mortality unless it not only removes 
the stones within the gall-bladder and the 
gall-bladder itself, but also assures the 
surgeon and the patient that any possible 
stones within the common and _ hepatic 
ducts have also been removed, and that 
that structure is, to the greatest possible 
extent, relieved of its associated infection 
by drainage. 


Very occasionally a compound volvulus is seen in which two coils of 
bowel are twisted and intertwined with each other. The condition occurs 
most commonly in the pelvic colon, and is occasionally seen in the caecum 


or small intestines. 


From—“The Science and Practice of Surgery” by W. H. C. Romains and 
Philip H. Mitchiner, 6th Ed. (Churchill). 
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ARELY are injuries to any structure 
attended by such distressing and 
serious complications as are injuries 

to the extrahepatic bile ducts. In a high 
percentage of cases the process of healing 
results in scar formaticn, which, by 
contraction, encroaches upon the lumen 
of the bile duct and thus interferes with 
hepatic function directly by mechanical 
obstruction and indirectly by parenchymal 
damage. In such instances, whether or 
not there is an associated biliary fistula, it 
becomes necessary to establish adequate 
biliary flow by surgical means. Perhaps 
in no other field of abdominal surgery is 
there greater need for sound surgical 
judgment and technical skill. 


ETIOLOGY OF STRICTURE 
OF THE EXTRAHEPATIC 
BILE DUCTS 


Injuries to the extrahepatic bile ducts 
occur most frequently during the course 
of cholecystectomy. Such a catastrophe 
can be avoided in the majority of instances 
through the exercise of proper care in 
isolating and visualizing the distal portion 
of the common hepatic bile duct and the 
proximal portion of the common bile 
duct before sectioning the cystic duct. 
Because of the many anatomic variations 
which occur in this region, and because the 
tissues not infrequently are greatly dis- 
torted by inflammatory reaction, damage 
to the extrahepatic ducts may be imposed 
even by the most expert operator. 

Contrary to the impression which is held 
generally, injury occurs more frequently 
when the operative procedure is relatively 
simple than when exposure is made difficult 
by a high-lying liver, or by a severe degree 
of inflammation in the gall-bladder or 
in the extracholecystic or extracholedochal 


tissues. When adequate exposure is accom- 
plished without difficulty, all of the tissues 
are relatively mobile and the common 
bile duct may become angulated by trac- 
tion on the gall-bladder. Unless great 
care Is exercised under such circumstances, 
a small portion of the wall of the common 
bile duct at the apex of the angulated area 
may be included in the clamp that has been 
placed on the distal end of the cystic duct. 
(Fig. 1a.) Further encroachment upon the 
lumen of the duct will result when this 
area is ligated. The fact has been stressed 
repeatedly that it is not necessary to 
remove the entire cystic duct during 
cholecystectomy. Not infrequently a stone 
may become impacted in the cystic duct 
so close to the common duct that it is 
impossible from a technical standpoint 
to divide the cystic duct distal to the stone 
without injuring the common bile duct. 
In this situation, and if there is any doubt 
as to the presence of a retained stone or 
stones in the distal portion of the cystic 
duct, it is safer to section the duct proximal 
to the suspected area and to explore 
thoroughly the distal segment before 
ligation. 

Large carcinomas of the stomach, near 
the pylorus and with extension and indura- 
tion into the duodenum and posteriorly 
into the pancreas, may distort the normal 
anatomic arrangement to such an extent 
that the distal portion of the common bile 
duct may be damaged in performing a 
difficult resection of the malignant mass. 
The assumption that a growth in the 
stomach is inoperable, if there is any 
possibility of injury to the duct, may 
deprive the patient of the one chance of 
recovery. 

Injury to the extrahepatic bile ducts 
may occur in attempting to place a 
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hemostat on the cystic artery from which 
the ligature has become detached, or which 
has been divided inadvertently. Visualiza- 


Portal vein 
Common bile dict 


4 / 
Common bile duct 


Fic. 1. A, when traction is made on the gall-bladder, 
the common duct may be angulated and trauma- 
tized in placing a hemostat from the lower end of 
the cystic duct. B, the right hepatic duct may be 
injured by blind instrumentation in attempting to 
control bleeding from the cystic artery. 


tion of the bleeding point is immediately 
obliterated by the profuse hemorrhage, and 
an attempt is frequently made to control 
the bleeding by blind instrumentation, thus 
jeopardizing the common bile duct. (Fig. 
1B.) The right hepatic duct is likely to be 
traumatized under such circumstances. By 
applying slight pressure to the hepatic 
artery, bleeding can be controlled and 
accurate application of a hemostat to the 
bleeding point made possible. Exposure is 
essential if cholecystectomy is to be per- 
formed with the greatest facility. After 
the stomach has been gently packed 
mesially, and the hepatic flexure of the 
colon mesially and caudally, the first 
assistant should utilize his left hand in 
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such a manner as to straddle the lateral 
border of the duodenohepatic ligament 
with the index and third fingers. In this 
manner, gentle traction may be applied 
to the common bile duct. (Fig. 2.) Should 
it become necessary to control bleeding 
from the cystic artery, the index and 
third fingers may be inserted readily. 
through the foramen of Winslow and 
pressure applied to the hepatic artery 
between these two fingers and the thumb. 
(Fig. 2 insert.) 

Judd'’® was impressed by the fact that, 
in a relatively large number of cases, 
no suggestion of stricture developed for 
many months, and in some instances for 
several years, after cholecystectomy. He 
had noted other cases in which there was 
clinical evidence of intermittent obstruc- 
tion of the duct before any operation was 
performed. Similar experiences have been 
reported by others. Because of these 
observations Judd was of the opinion 
that an obliterative inflammatory process 
throughout the ducts was the real cause 
of many of the strictures attributed to 
trauma. That a certain number of strictures 
may result from a severe inflammatory 
reaction in the ducts when no stones have 
been present is unquestioned, but the 
number must be relatively small as the 
process under such circumstances is apt 
to be more diffuse than that which would 
produce the localized areas of stricture 
seen in the majority of cases. Presumptive 
evidence would incriminate stones in some 
instances as a contributing traumatic 
factor in the production of stricture. The 
incidence of such an etiologic factor cannot 
be determined. In rare instances, the extra- 
hepatic bile ducts may be injured by 
trauma from without. 


HEPATIC DAMAGE RESULTING 
FROM PARTIAL OR COMPLETE 
OBSTRUCTION OF THE 
EXTRAHEPATIC BILE DUCTS 


When the ducts of any secreting gland 
are obstructed, stasis, dilatation of the 
ducts, and parenchymatous changes follow, 
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which are due in part to circulatory seller and MclIndoe® have noted a re- 
disturbances and infection. The term markable difference in the various grades 
“‘hydrohepatosis” has been applied to this and types of hydrohepatosis. By means 
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artery 


Fic. 2. In order to obtain satisfactory exposure, the stomach has been gently packed mesially and the 
hepatic flexure of the colon mesially and caudally. The left hand of the first assistant is utilized in such a 
manner as to straddle the lateral border of the duodenohepatic ligament with the index and third 
fingers. INSERT, the index and third fingers have been inserted through the foramen of Winslow and 
pressure applied to the hepatic artery by these two fingers and the thumb in order to control bleeding 
from the cystic artery. 


condition when obstructive processes of of a celloidin injection-corrosion method, 
the bile ducts result in dilatation of the these investigators found that, of the 
biliary tree. The term “cholangiectasis” conditions producing severe hydrohepato- 
is more descriptive and consistent with sis, one of the most important is stricture 
similar processes in other organs. Coun- of the common bile duct. 
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Dilatation of the biliary tree would be 
of little significance if it were not for the 
severe parenchymal damage that alters 
the normal physiologic processes of the 
liver. The important physiologic activities 
of the liver may be summarized as follows: 

1. Carbohydrate metabolism, the liver 
nepnnatile being the sole regulating mech- 
anism for maintenance of the level of blood 
sugar.”8 

2. Protein metabolism, the liver ap- 
parently being essential for the deaminiza- 
tion of amino acids,?* for the synthesis 
of urea, and for the destruction of uric 
acid. 

3. Bile metabolism, bile acids being 
formed directly in the hepatic cells." 
The liver is evidently simply an organ of 
excretion for bile pigment?! and appears 
to have the ability of converting indirect- 
reacting bilirubin, that is, to the Van den 
Bergh reagent, formed elsewhere in the 
body, to direct-reacting bilirubin, in which 
form it is excreted in the bile.! The 
metabolism of cholesterol and lecithin is 
not thoroughly understood. 

4. Detoxication.” 

5. Maintenance of blood protein. Fibrin- 
ogen evidently is produced exclusively in 
the liver. There are evidently definite, po- 
tent, hemoglobin-producing factors within 
the liver,* and a reserve of protein-building 
material in the liver probably figures 
prominently in a dynamic equilibrium be- 
tween tissue protein and plasma protein." 

6. Vitamin metabolism, the exact rdéle 
of the liver in this respect never having 
been demonstrated definitely. 

It is surprising that general metabolic 
processes of such importance in the liver 
are not greatly altered even when appre- 
ciable hepatic damage has been effected. 
The important alterations in function 
following injury to the liver may be sum- 
marized as follows: 

1. Carbohydrate metabolism. In study- 
ing the effects of calculous biliary obstruc- 
tion of the bile ducts, which essentially 
is similar to that following stricture of 
the bile ducts, Snell?* noted that there may 
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be an increased excretion of galactose 
in the occasional case with acute cellular 
damage and that hypoglycemia may occur 
among patients who have extremely fatty, 
cirrhotic livers. 

2. Protein metabolism. With the excep- 
tion of changes in the level of plasma 
proteins, Snell, Vanzant, and Judd*! did 
not observe any significant alteration in 
protein metabolism as a complication or 
sequela of prolonged obstructive jaundice. 

3. Bile metabolism.'*:!* Recently, a clini- 
cal study was made of the quantity of 
bile acids in the bile under various cir- 
cumstances, and it was found that the 
ability of the liver to concentrate bile 
acids in the bile varied directly with the 
amount of hepatic damage present. If 
excretion of bile pigments is prevented by 
obstruction of the biliary ducts or by 
parenchymatous injury to the hepatic 
cell so that bilirubin is unable to pass 
through these cells, it is reabsorbed by 
the lymph and blood in the form which 
gives the direct van den Bergh reaction.! 
The effect of hepatic damage upon the 
metabolism of cholesterol and _ lecithin 
is not thoroughly understood. 

4. Detoxication. It has repeatedly been 
demonstrated that the degree of intoxica- 
tion resulting from the administration of 
various drugs varies directly with the 
extent of hepatic damage. A clinical test 
of liver function is based upon the ina- 
bility of a damaged liver to conjugate 
benzoic acid with glycine to form hippuric 
acid. 

5. Maintenance of blood protein. In 
the presence of parenchymatous lesions 
of the liver, disturbances in the equilibrium 
between tissue protein and plasma protein 
are often manifested by a reduction of the 
total protein and a reversal of the albumin- 
globulin ratio.’ Frequently there is also 
a fall in the colloid osmotic pressure of 
the blood serum. Disturbances in the 
hemoglobin-producing factors within the 
liver may account for the macrocytic 
type of anemia which is not infrequently 
associated with severe hepatic injury. 
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6. Vitamin metabolism. There has been 
some suggestion that the fat soluble, and 
perhaps the water soluble, vitamins will 
be utilized poorly, if at all, when bile 
does not enter the intestine. Recently 
accumulated evidence suggests that the 
defect in the mechanism of coagulation 
lies in the formation of prothrombin and 
that the deficiency of prothrombin is 
associated with a deficiency of certain 
sterols, which have been designated tenta- 
tively as “‘vitamin kK.” By the administra- 
tion of vitamin kK, Snell and Butt*® have 
attempted to control the bleeding tendency 
of patients whose livers have been severely 
injured. This study will soon have been 
advanced sufficiently for preliminary 
report. 

The seriousness of complete biliary 
fistula is well recognized. Although the 
liver has been spared the same degree of 
trauma that occurs when obstructive 
phenomena predominate, the loss of fluid 
and other constituents of the bile must be 
corrected without delay in order to avoid 
serious general complications. Not infre- 
quently, both jaundice and a fistula will 
be manifest at the same time or inter- 
mittently, so the patient’s condition is 
complicated by severe hepatic damage 
and the loss of these essential substances. 
In any event, the problem is to reéstablish 
biliary flow as rapidly, and in a manner as 
nearly normal as possible. 


OPERATIVE PROCEDURES 


It is not the purpose of this paper to 
discuss in detail the various operative 
procedures which have been used to 
overcome the effects of stricture of the 
extrahepatic bile ducts. Familiarity with 
the operations described in many excellent 
reports is essential, however, if one is to 
deal satisfactorily with the individual 
problem as it is presented. W. J. Mayo 
described the first successful hepatoduo- 
denostomy in 1905. Of many works to 
appear since then, the reader is referred for 
more detailed information to articles by 
Carter,‘ Christopher,’ Clute,® Coors,’ 
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Couch,® Friedman,'!! Herff," 
Hoag,'® Horgan,'!? Judd and his co- 
workers”?! Lahey,?? Miller,2* Ransom,?* 
and Walters.*?3:34 


SUMMARY AND COMMENT 


In an attempt to discuss injuries to the 
extrahepatic bile ducts, it has been difficult 
to approach the subject in a different 
manner. Consideration has been given to 
the etiology of benign stricture and the 
pathologic physiology of the liver in order 
to emphasize the serious consequences of 
injury to the extrahepatic bile ducts. The 
distressing features of this condition may 
be emphasized further when it is considered 
that of 228 patients with stricture of the 
extrahepatic bile ducts who were operated 
on at The Mayo Clinic in the twenty-year 
period from 1917 to 1936, inclusive, 175 
(76.7 per cent) were women. Seventy-three 
(32.0 per cent) of the total number of 
patients with stricture were in the fourth 
decade, and sixty-four (28.1 per cent) in the 
third decade of life. Eighteen (7.9 per cent) 
were less than thirty years of age. In other 
words, of ten patients with stricture of the 
extrahepatic bile ducts, seven will be less 
than fifty years of age. Practically all of the 
patients in whom strictures occurred had 
been operated on previously for disease 
of the biliary tract. Although operative 
trauma may have no relation to the pro- 
duction of the stricture in some instances, 
it is certain that the incidence of stricture 
of the extrahepatic ducts can be reduced if 
meticulous care is exercised in performing 
any operation on the biliary tract. 
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BOSTON, MASSACHUSETTS 


P to 1932 when Mirizzi' first sug- 

gested choangiography during 

operation, post-operative cholangi- 
ography had already acquired some 
Tn 1936, Robbins and 
Hermanson® suggested the use of hippuran 
in place of lipiodol for visualizing the ducts 
during operation and stressed the point 
that unnecessary choledochostomy could 
be avoided if a normal cholangiogram was 
obtained before opening the duct. 

Until recently the incidence of choledo- 
chostomy in operations upon the biliary 
tract has been between 8 and 16 per cent 
of all cases. Recognition of the pitfalls 


resulting from neglect to open the common 


duct has led to the performance of this 
procedure in 30 to 50 per cent of all cases 
in large surgical clinics at the present time. 
Insofar as the greater number of negative 
explorations of the common duct, which 
are necessarily occasioned by this practice, 
contributes to a higher morbidity and 
mortality, they should be avoided. The 
use of a reliable graphic method during 
the operation to check the criteria for 
choledochostomy should help to achieve 
this objective. 

The purpose of this paper is to offer an 
appraisal of cholangiography on the basis 
of our experience with 105 cases. We pro- 
pose to evaluate the method when utilized 
(1) during operation, and (2) post-opera- 
tively. Its advantages in the first instance 
are twofold: (a) when applied before open- 
ing the common duct it facilitates a deci- 
sion in doubtful cases as to whether or not 
to open the duct; and (b) when applied 
after opening the duct, it acts as a check on 
the success or failure of the operator in the 


eradication of whatever pathology may 
have been present. 

The technique of the procedure in the 
post-operative patient is simple enough 
and requires no special comment. However 
we should like to point out that although 
no serious sequelae need be anticipated, a 
small percentage of patients may be dis- 
turbed for several days by some fever and 
minor local discomfort. 

Certain features of the technique during 
operation, however, are worth some notice. 
It is preferable, whenever possible, to 
inject the hippuran into the cystic rather 
than the common duct in order to avoid 
leakage through the needle hole. The escape 
of hippuran before or during exposure to 
the x-ray film may obscure the picture, and 
the subsequent drainage of bile may neces- 
sitate drainage when this might otherwise 
not have been necessary. The cystic duct 
is therefore ligated, and through an open- 
ing below the tie, a cannula or a ureteral 
catheter is inserted. This is tied in to 
prevent escape of the hippuran, which is 
then slowly introduced. If the cystic duct 
is occluded, or must be preserved with the 
gall-bladder for sidetracking purposes, or 
if there is danger of forcing small stones 
present in its lumen into the common duct, 
direct injection into the latter is the only 
alternative. For this purpose a narrow 
gauge, short-beveled, angulated tonsil 
needle is satisfactory, although even if the 
duct is not opened subsequently, the wound 
may need to be drained because leakage 
will occur even from the tiny hole pro- 
duced by this needle. The cholangiogram 
requires six minutes for completion, during 
which time the gall-bladder may be re- 


* From the Department of Surgery, Beth Israel Hospital, Boston, Massachusetts. 
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moved. If the film shows a disturbance 
requiring choledochostomy, a second film 
is taken when the exploration is completed 


taken without opening the ducts. Table | 
shows the pathology present in_ these 
patients. 


Fic. 1. Normal immediate cholangiogram. Fic. 2. R. K. Immediate cholangiogram taken before 


Note narrow width and regular contour of 
the common duct. The intrahepatic canali- 
culi are not visualized. The ampulla is 
regular. The duodenum is well-filled with 
dye. 


to see if the disturbance found has been 
dealt with successfully. 


RESULTS IN IMMEDIATE CHOLANGIOGRAPHY 


Of the 105 patients studied, thirty-nine 
showed normal cholangiograms which were 


TABLE 1 
No. of 
Lesions Patients 
Chronic choelcystitis and cholelithiasis 26 
Chronic cholecystitis and hepatic 
Chronic cholecystitis 
Subacute cholecystitis and cholangitis 
Subacute cholecystitis and subacute 
Chronic cholecystitis and _ chronic 
pancreatitis 
Acute cholecystitis and cholelithiasis. 


Total 


the common duct was opened. cp, clamp on the 
cystic duct. GB, clamp on the gall-bladder. The 
common duct is dilated. The intrahepatic canaliculi 
are dilated and blunted. The arrows point to two 
areas of diminished density typical of stone. The 
lower one is at the ampulla, which is irregular and 
blocked. The dye has not entered the duodenum. 
The stones were recovered at exploration of the 
common duct. 


Cholecystectomy was done in all in- 
stances, but choledochostomy was _ not 
done. Subsequent experience with this 
group has demonstrated that the inter- 
pretation of the cholangiogram was pre- 
sumably correct in thirty-seven. In two 
patients, however, who had numerous 
small, faceted stones in the gall-bladder, 
the post-operative course has been marked 
by repeated attacks of biliary colic, nausea 
and vomiting, but without jaundice. It is, 
therefore, proper to assume that stones 
were probably present in the common duct 
at the time the cholangiogram was taken. 
Consequently it appears that a normal 
cholangiogram, though reliable in most 
instances, is not infallible when small stones 
or bile sand are present in the common 
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duct. The following abstract illustrates the 
danger of too great confidence in an x-ray 
diagnosis by cholangiogram of a normal 
biliary tract: 


A woman of 42 with a history of recurrent 
attacks of left upper quadrant pain of one 
year’s duration was admitted with jaundice and 
tenderness in the right upper quadrant with 
radiation on pressure to the left upper quadrant 
and the angle of the left scapula. Following a 
positive Graham test, exploration disclosed a 
thin walled gall-bladder containing many small 
and a few large stones. The common duct was 
not thickened or dilated. Muddy bile was 
aspirated from it and a cholangiogram done 
with the following findings: The common and 
hepatic ducts were well outlined and of about 
normal caliber. There was no evidence of ob- 
struction or irregularities to suggest stones. 
Nevertheless, because of the history and the 
other indications, choledochostomy was done 
and a number of small stones were removed 
from the lower end of the common duct. 


In a group of twenty-one patients cho- 
langiography was done before and after 


TABLE II 
No. of 
Lesions Patients 
*Subacute cholecystitis, cholelithiasis, 
cholangitis 
*Subacute cholecystitis, 
cholangitis, pancreatitis 
*Chronic cholecystitis, cholelithiasis, 
pancreatitis 
*Chronic cholecystitis, chronic cho- 
langitis 
*Chronic cholecystitis, pericholan- 
gitis, focal hepatic necrosis 
*Chronic cholecystitis, acute cholan- 


subacute 


tChronic cholecystitis, cholelithiasis, 
choledocholithiasis 

Chronic cholecystitis, cholelithiasis... 3 

Residual choledocholithiasis (post- 
cholecystectomy) 

Subacute cholecystitis, choledocho- 
lithiasis 

Chronic cholecystitis, cholelithiasis, 
stricture common duct 


* These patients showed a normal cholangiogram 
with confirmation’ of this diagnosis after chole- 
dochostomy. 

t One of these patients showed a normal cholangio- 
gram before choledochostomy, but stones were found 
when the duct was opened. This is the case referred to 
in the accompanying text. 
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opening the common duct. Table 11 lists 
the types of pathology found in these 
patients. 


Fic. 3. Abnormal immediate cholangiogram showing 
spasm of the sphincter of Oddi. The common duct 
is moderately dilated. The intrahepatic canaliculi 
are dilated and blunted. The pancreatic duct is 
visualized. The ampulla is irregular and the dye 
has failed to enter the duodenum. 

Two of the three cases with chronic 
cholecystitis and cholelithiasis had cholan- 
giograms before opening the ducts, which 
were interpreted as showing obstruction 
at the ampulla. No organic disease in the 
duct was demonstrated. Cholangiogram 
after exploration of the duct demonstrated 
patency of the ampulla in one and in the 
other persisting obstruction was shown to 
be due to spasm only partially relieved 
by an antispasmodic. In eight of this group 
the cholangiogram preceding choledochos- 
tomy was interpreted as normal. In seven 
instances this was confirmed after opening 
the duct. Repeat cholangiograms were also 
normal. The eighth case is the one whose 
history is abstracted in the case report 
previously given and constitutes the only 
instance in which the x-ray diagnosis of 
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normal cholangiogram was proved to be 
incorrect. If the two instances in the first 
group of thirty-nine patients, in whom an 
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cholangiogram substantiated the negative 


findings; the other was shown to be due to 


spasm which was only partially relieved 


Fic. 4. S. C. Post-operative cholangiogram showing persistent spasm of the sphincter of Oddi. 
A, note the increased diameter and irregular contour of the common duct. Both hepatic ducts 
are dilated and the intrahepatic canaliculi are abnormally prominent. The ampulla is blunted 
and the dye has failed to enter the duodenum. bs, after benzedrine and atropine. The common 
duct is somewhat smaller. The ampulla is patent and regular in contour. There is a free flow of 
dye into the duodenum, 


error in interpretation is inferred from the 
post-operative history, are added to this 
one, there is a total of three errors in 
forty-seven cases in which an x-ray diag- 
nosis was made of a normal biliary tree 
before opening the duct. The percentage 
of correct diagnoses was therefore 93.6 per 
cent, which is good evidence of the high 
degree of reliability of the method. 

The remaining thirteen patients of this 
group were considered to have stone or 
obstruction or dilatation, or any combina- 
tion of these, by cholangiography before 
the common duct was opened. The diagno- 
sis was established as correct in eleven. Of 
the two which were incorrect, one showed 
no disease in the duct system and a repeat 


by an antispasmodic. It is apparently not 
possible to distinguish by x-ray examina- 
tion whether or not an obstruction at the 
ampulla is functional or organic unless 
stones can be visualized in the film. This 
was the case in three of the four patients 
in Table 11 who were operated upon for 
residual choledocholithiasis. When, there- 
fore, an x-ray diagnosis of obstruction at 
the ampulla is made, spasm must be con- 
sidered as a possible cause unless stones or 
a tumor are suggested by filling defects. 

Because of insufficient data in some o! 
the surgeons’ operative notes, it is impossi- 
ble, unfortunately, to state how often the 
cholangiogram taken before opening the 
duct revealed pathology which was not 
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anticipated by the history or by inspection 
or palpation of the ducts. That the x-ray 
diagnosis of stone must not be ignored is 
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first impression of stone above the ampulla. 
Further search was rewarded by removal of 
the stone. A check-up cholangiogram 


A 


B 


Fic. 5. E. L. Illustrating the effects of brief decompression of a common duct which had been obstructed 
by stone for a short period of time. a, immediate cholangiogram before the common duct was opened. 
Note the greatly dilated common duct which is visible alongside the clamp applied to the cystic duct. 
The ampulla is completely blocked and there is no dye in the duodenum. B, post-operative cholangiogram 
of same case, taken on the tenth post-operative day. The common duct is nearly normal in size. The 
ampulla is patent and regular, and there is a free flow of dye into the duodenum. 


well illustrated in the following operative 
note: “‘Pre-operative diagnosis, cholelith- 
iasis, ? choledocholithiasis. The gall-blad- 
der was somewhat thickened .. . and 
tilled with numerous stones, both large and 
small. The cystic duct was dilated and also 
contained stones. The common duct was 
not dilated and stones could not be pal- 
pated. It was felt, however, in view of the 
character of the stones in the gall-bladder 
and the dilatation with stones of the cystic 
duct, that the common duct should be 
explored. A needle was introduced and 
slightly muddly bile aspirated. Hippuran 
injected and a picture taken.” The cho- 
langiogram showed a stone in the common 
duct. “The common duct was then opened 
and explored. At first no stones could be 
found. Review of the film confirmed the 


showed a normal biliary tree.”’ The patient 
has remained well since operation two 
years ago. 

Six patients in this group showed cholan- 
gitis or pericholangitis by gross inspection 
of the external biliary system or by biopsy 
of the liver. In none of them did the x-ray 
film show any variation from the normal so 
that it is safe to assume that cholangiog- 
raphy will not disclose this pathologic 
disturbance unless accompanied by long 
standing obstruction of the ducts from 
stone, infection or stricture. 

In all but two of the twenty-one patients 
in this group, patency of the ducts and 
complete evacuation of the stones were 
confirmed by a repeat cholangiogram be- 
fore terminating the operation. In the 
first of the two cases still showing stones 
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at the termination of operation, stones were 
found in the duct as predicted by the x-ray 
film taken before choledochostomy. After 
removal of the stones and the establishing 
of patency of the ampulla by a dilaprobe, a 
repeat cholangiogram showed no stone, but 
the hippuran did not enter the duodenum. 
In view of this finding further efforts to 
recover stones were unavailing. The first 
post-operative cholangiogram still showed 
a filling defect near the lower end of the 
T-tube and no hippuran in the duodenum. 
A second cholangiogram a week later did 
not show this filling defect and some hip- 
puran entered the duodenum. The patient 
has remained well during the subsequent 
six months, but a final decision as to the 
accuracy of the x-ray interpretation in 
this case is not yet justified. In the second 
case the cholangiogram preceding choledo- 
chostomy showed stone, but none could be 
found after prolonged search. Although a 
repeat film still showed stone, the patient’s 
condition required termination of the 
operation. The patient continued to have 
biliary colic and at a subsequent operation 
the stone was found and removed. 

The post-operative course of these pa- 
tients, except for the second case just 
cited, which varies from two months to 
four and a half years, has been uniformly 
uneventful. The assurance given to the 
surgeon by the check-up cholangiogram 
that the common duct has been restored 
as far as possible to normal constitutes a 
great advantage to the patient which has 
hitherto been unavailable. 

A third group of fourteen patients had 
cholangiograms taken only after the com- 
mon duct had been opened and explored. Of 
these, nine showed stones in the common 
duct and in eight the check-up x-ray 
showed a normal biliary tree. From the 
subsequent history the x-ray diagnosis 
was apparently correct in all but the ninth 
patient, who has continued to have symp- 
toms characteristic of common duct ob- 
struction. In this patient the x-ray at the 
termination of the operation indicated 
narrowing and irregularity above the 
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ampulla although a small amount of hip- 
puran entered the duodenum. This patient 
has had recurrent colicky epigastric pain 
radiating straight through to the back, and 
sour eructations. 

In the remaining five patients of group 
3, no stones were found in the common 
duct. In three the cholangiograms were 
normal and in the fourth there was slight 
residual dilatation, but all four have been 
well since operation. The fifth patient had 
had a previous cholecystectomy and cho- 
ledochostomy with the removal of stones 
from the duct. Recurrence of symptoms 
suggesting duct obstruction led to reopera- 
tion. The common duct was free of stones 
but markedly dilated. It was not possible 
to probe and stretch the ampulla. Cholan- 
giography showed a distended common 
duct and patency of the ampulla at the 
end of the operation. Following a five 
month period of t-tube drainage with no 
evidence of decrease in the caliber of the 
duct, he was operated upon again with the 
same findings as in the previous explora- 
tion. Choledochoduodenostomy was done; 
the patient has remained free of symptoms 
for the three years since. 

Our experience with this third group of 
patients is substantially the same as with 
the second group with respect to the relia- 
bility of the check-up cholangiogram, 
which was correct in thirteen out of four 
teen patients, or 92.8 per cent. 


POST-OPERATIVE CHOLANGIOGRAPHY 


We have subjected seventy-six patients, 
whose common ducts were drained at 
operation, to cholangiography during con- 
valescence and at varying intervals after- 
ward when drainage was continued because 
of persisting abnormalities in the biliary 
ducts. Thirty-five of these were patients 
who had check-up cholangiograms during 
operation. The cholangiograms post-opera- 
tively did not differ from those taken at the 
end of the operation with the exception 
of the twentieth case in group 2 of the 
preceding section, in which persisting 
obstruction at the ampulla at the end of 
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the operation was later shown not to exist. 
Except for this case, the post-operative 
history of these patients has not in any 
instance contradicted the clinical result 
expected from the appearance of the ducts 
in the check-up cholangiogram taken at 
the end of the operation. 

Forty-one patients whose common ducts 
were drained, but who had not had cho- 
langiography during operation, have 
been examined post-operatively. Of these, 
twenty-three showed a normal biliary tree 
but two of these continued to have biliary 
colic. One proved to have a stone at a 
subsequent operation; the other has not 
been explored. Eight cases showed a dilated 
but patent biliary tree and have remained 
symptom-free. The remaining eleven 


showed stones and in three this was con- 
firmed by a later operation. A fourth did 
not show stones at a later operation. Three 
others showing stones have continued to 
have biliary colic but have not been oper- 
ated upon again. Of four patients who 
showed obstruction at the ampulla, with 


restoration of the ducts to normal upon 
the administration of antispasmodics, two 
continue to have biliary colic, while the 
other two are symptom-free. One of the 
latter is only two months post-operative, 
but the other has remained well a year 
afterward even though the post-operative 
cholangiogram before administration of 
the antispasmodic showed stones as well as 
spasm. 

The diagnostic accuracy of post-opera- 
tive cholangiography appears from this 
group of patients to be 94.7 per cent (four 
errors In seventy-six cases), which is equal 
to its accuracy when done during operation. 


DISCUSSION 


A review of the data in the forty-one 
patients who had only post-operative 
cholangiography shows that at least three 
and possibly eight of the eleven with 
persisting biliary colic may be considered 
to have a residual stone with or without 
obstruction. Three of the eight have re- 
quired a second operation and some of the 
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remainder will probably have to be re- 
operated. These figures indicate that as 
many as 19.5 per cent of common duct 
cases will need reoperation if the surgeon 
fails to avail himself of the guidance which 
a check-up cholangiogram provides in a 
decision as to whether or not the disturb- 
ance in the duct has been eradicated before 
terminating the operation. For it is clear 
that in those patients who did have 
check-up cholangiograms before closure, 
only one needed reoperation and in this 
case it was not because the cholangiogram 
was misleading, but because the patient 
could not tolerate continued operative 
manipulation. 

Correct x-ray interpretation of the 
status of the biliary tree requires a clear 
understanding of the types of deformity 
in the x-ray outlines of the ducts produced 
by the various pathologic conditions which 
may be encountered. The commonest 
variation from the normal is dilatation, 
which is presumptive evidence of obstruc- 
tion, although it may exist in long standing 
cases of infection without organic block. 
If, under these circumstances, the hippuran 
enters the duodenum freely, one is not 
necessarily obliged to persist in a search 
for stone. Dilatation with complete block 
at the ampulla is generally due to stone or 
tumor. If in addition a filling defect is 
visible anywhere in the duct system the 
probability of stone or tumor becomes al- 
most a certainty. In the absence of 
a filling defect the block at the ampulla 
may be due to spasm rather than stone. 
The frequency with which this has been 
observed makes it imperative, if an ade- 
quate search for stone has proved fruitless, 
to determine the presence or absence of 
spasm by repeating the film after the 
administration of an antispasmodic. It is 
important in this connection to be certain 
that the hippuran enters the duodenum 
with ease. 

Cholangitis will ordinarily not be de- 
monstrable on the film except in advanced 
stages where gross distortion exists from 
edema, fibrosis or stricture. 
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Perplexities as to patency of the ampulla 
have arisen during operation and _ post- 
operatively when the hippuran merely 
trickled through. Another cholangiogram 
may be needed to resolve this doubt, and 
does not in our experience add appreciably 
to the patient’s burden. 

In our aim to emphasize the advantages 
of cholangiography during operation, we 
wish to make it clear that we do not prac- 
tice or recommend its use in all operations 
on the biliary tract. We do not consider it 
necessary in the routine case of acute or 
chronic cholecystitis, or even when one or 
more large stones are present in the gall- 
bladder, unless the history suggests a 
coexistent involvement of the biliary ducts. 
However, whenever the matter of opening 
the ducts is debatable, the issue can be 
satisfactorily settled by a preliminary 
cholangiogram. For example, when a pa- 
tient has a history of slight transient jaun- 
dice and at operation the common duct 
and head of the pancreas are normal to 
palpation and clear bile is aspirated from 
the duct, if the cholangiogram shows an 
undilated biliary system with no filling 
defect, a normal ampulla and a copious 
discharge of hippuran into the duodenum, 
assurance is given that choledochostomy 
is unnecessary. We wish, however, to 
qualify this general rule whenever the 

gall-bladder contains small stones or when 
callie bile is aspirated from the common 
duct. It is in these circumstances that the 
only two errors were made in thirty-nine 
instances in which preliminary cholangio- 
grams reported normal findings. 

On the other hand, a positive x-ray 
diagnosis of disease in the biliary ducts 
can be confidently relied upon as an indica- 
tion for choledochostomy because of the 
accuracy of the diagnosis in all but one of 
the thirty-five cases. In this exceptional 
case, as already stated, the error was ac- 
countable on the basis of spasm. When the 
indication for choledochostomy is clear-cut, 
a preliminary cholangiogram is superfluous. 

We would, however, strongly urge the 
routine use of check-up cholangiograms if 
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the common duct has been opened and 
stones or other disturbances have been 
found. If a preliminary cholangiogram 
gives evidence of disease, a check-up 
cholangiogram is likewise desirable whether 
or not the disease is found. We consider 
from our experience that no other method 
available can give us as strong assurance 
that we are leaving the ducts as free of 
disease as possible when the operation is 
completed. 

The usefulness of post-operative cho- 
langiography has been thoroughly demon- 
strated in the literature. We are in complete 
agreement with those who utilize it for the 
purpose of determining when the proper 
time has arrived for removal of the drain- 
age tube. Formerly, without cholangi- 
ography, the interruption of drainage has 
been determined rather arbitrarily. The 
x-ray film, by indicating the degree of 
patency of the ampulla, the extent of 
dilatation of the ducts and the presence or 
absence of residual stones, provides a more 
precise index as to the necessary period of 
post-operative drainage and the likelihood 
of possible future surgery. 


SUMMARY AND CONCLUSIONS 


1. From a study of cholangiography in 
105 patients, it is clear that this procedure 
offers a valuable guide in debatable cases of 
common duct disease as to whether or not 
the duct should be opened for exploration. 

2. A normal cholangiogram preceding 
choledochostomy is a trustworthy indica- 
tion for avoiding choledochostomy except 
when the gall-bladder contains small stones 
or unless the common duct contains 
muddy bile or needs drainage because of 
cholangitis. 

3. If the history or examination of the 
ducts at operation is sufficient to indicate 
choledochostomy, a preliminary cholangio- 
gram is unnecessary. 

4. Once the ducts have been opened 
because of pathology suggested by the 
history, appearance of the ducts or by a 
preliminary cholangiogram, check-up cho- 
langiograms are strongly recommended in 
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order to make certain that the ducts have 3- PICCININO, ae and PAZIENZO, M. The injection of 


, : biliary fistulae with opaque solutions. J. Arch. di 
been restored to normal as far as possible. roe. Sypeeagadinggeasti 4 


The importance of this procedure is em- 4. Givssure, L., and Bensamin, E. W. Lipiodol studies 
phasized by the failure successfully to of post-operative biliary fistulae. Ann. Surg., 91: 

eradicate Stones or obstruction in the ducts 5. Jupp, E. S., and Puitiips, J. R. Patency of biliary 
in an estimated maximum of 19.5 per cent ducts determined by radiopaque oil injected 
of those cases in which only post-operative through tr tube previously placed in common bile 


duct for purpose of prolonged drainage. Surg., 
cholangiography was done. Gynec. é” Obst., 57: 668-671, 1933. 


5. Cholangiography has proved to be . Kretcumar, A. H. Post-operative visualization of 
accurate in about Q4 per cent of all cases biliary tract with radiopaque oils. Am. J. Surg., 
: 21: 383-389, 1933. 
whether it was done during operation or 5. Oveguocr, R. H. Biliary tract visualization with 
post-operatively. radiopaque oils. Surg., Gynec. er Obst., 52: 92-97, 


1931. 
REFERENCES . Rosrns, S. A., and HerMANson, L. Cholangiogrpahy. 


1. Mirrizi, P. L. Cholangiography, using lipiodol dur- A modified technique for the x-ray visualization 
ing operations on biliary tract. Bol. y. trab. Soc. of the bile ducts during operation. Surg., Gynec. e” 
de cirug. de Buenos Aires, 16: 1133-1161, 1932. Obst., 62: 684-688, 1936. 

2. Corre, M. G. The radiological exploration of the . Hicxen, F., Best, R., and Hunt, H. Cholangiog- 
biliary tracts after the injection of lipiodol follow- raphy. Visualization of the gall-bladder and bile 
ing cholecystostomy and cholecystectomy. Soc. ducts during and after operation. Ann. Surg., 
nat. de chir., 55: 863-871, 1920. 103-210, 1936. 


Carcinoma of the gall-bladder is much more frequent than is generally 
supposed. . . . There are no characteristic symptoms or signs. When the 
neoplasm is confined the gall-bladder, cholecystectomy offers considerable 
hope of a cure. 

From—‘‘A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (Lewis). 
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DETROIT, 


T is generally known that diseases of the 
biliary tract in infants and children 
are rare. This has been our experience 

at the Children’s Hospital of Michigan, and 
review of the literature confirms this fact. 

There are many factors which predispose 

to biliary tract disease in children, the 
most important of which are, as stated by 
Potter,'! influenza, appendicitis, scarlet 
fever, diphtheria, and rarely today, typhoid 
fever. It has not been our experience over a 
period of years to observe biliary or acute 
gall-bladder disease complicating the acute 
exanthemata. Infections in the digestive 
tract must be considered as one of the most 
probable etiologic factors in infections of 
the gall-bladder. Stagnation of bile in the 
gall-bladder predisposes to infection. In 
considering diseases of the biliary tract, 
and especially in infants and children who 
are jaundiced, a careful study of the his- 
tory, physical and laboratory findings is 
essential in evaluating the true pathologic 
condition. 


CONGENITAL OBSTRUCTION OF THE 


BILE DUCTS 


In an excellent review of this subject by 
Ladd,* in which forty-five cases are dis- 
cussed, one is impressed by the fact that 
this condition must be considered in mak- 
ing a differential diagnosis of jaundice in 
the young infant. In infants with a con- 
genital obstruction of the bile ducts, jaun- 
dice appears a few days after birth and 
gradually increases. At the end of two or 
three weeks, the skin has a greenish-yellow 
appearance, the liver is usually enlarged 
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and the stools acholic. According to Ladd, 
there are variations in anomalies of con- 
genital obstruction of the bile duct, classi- 
fied as follows: 

1. Absence of the extrahepatic ducts. 

2. Atresia of the hepatic ducts. 

3. Atresia of the common duct. 

4. The gall-bladder is represented by a 
moderate sized cyst not connected with the 
common duct. There may or may not be 
any common or hepatic ducts. 

5. The gall-bladder connects directly 
with the duodenum but there are no other 
extrahepatic ducts. That is, no ducts con- 
nect the liver and gall-bladder or the liver 
and intestine. 

6. Stenosis of the common duct plugged 
with inspissated bile, causing complete 
obstruction. 

7. Narrowing of the common duct caus- 
ing partial obstruction. 

In an infant in whom there exists the 
strong possibility of a congenital obstruc- 
tion of the bile ducts, the prognosis without 
surgery is hopeless. It is imperative that 
these patients be explored surgically with 
the hope of relieving the obstruction. The 
method of surgical procedure in relieving 
the obstruction will vary with the type of 
anomaly causing the obstruction. Common 
duct obstruction has been relieved in our 
cases by anastomosing the gall-bladder to 
the duodenum, as the following case will 
show: 


E. G., a white male infant, 2 months of age, 
was admitted to the hospital June 26, 1936, 
with a history of having been jaundiced since 


* From the Surgical Service of the Children’s Hospital of Michigan. 
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birth. The stools were reported as being clay- 
colored, and the urine a dark amber. The 
essential physical findings were: (1) sclera and 
skin greenish-yellow; (2) liver edge palpated 
two fingerbreadths below the costal margin; 
(3) spleen palpated one fingerbreadth below 
the costal margin. Laboratory studies revealed: 
hemoglobin 11.5 Gm.; red blood count 4,200,- 
000; icteric index ranged from 25 to 37.5 
before operation; and the urine was positive 
for bile. 

On July 8, 1936 an exploratory laparotomy 
was performed through a high right paramedian 
incision. The gall-bladder was elongated and 
distended. On aspiration, clear yellow fluid 
was obtained. The gall-bladder was opened, and 
it was found impossible to pass a probe down 
the common duct to the ampulla of Vater, 
because of an obstruction. A cholecystoduoden- 
ostomy was performed, using fine silk sutures. 

The infant made an uneventful recovery. The 
jaundice disappeared entirely within two weeks, 
and on July 27, 1936 the icteric index was 6. 
The child was again seen on January 13, 1937 
at which time his appetite was good, and there 
was no jaundice. 


The following case will illustrate an 
obstruction of the common bile duct due to 
inspissated bile: 


V. G., a white female infant, 8 months of 
age, was admitted to the hospital October 25, 
1928 with a history of vomiting and jaundice 
of two weeks’ duration. The temperature was 
101 degrees, pulse 120, and respirations 30. The 
essential physical findings were: (1) sclera and 
skin were markedly icteric; (2) liver edge pal- 
pable two fingerbreadths below the costal 
margin. Laboratory findings revealed: hemo- 
globin 62 per cent; red blood count 4,300,000; 
white blood count 16,200, with 44 per cent 
polys, 52 lymphocytes and 4 eosinophiles. The 
icteric index was 23, the urine positive for bile, 
and the direct and indirect Van den Bergh were 
both strongly positive. 

The child was transfused before operation, 
and on November 11, 1928, an exploratory 
laparotomy was performed under general 
anesthesia. The abdomen was opened through 
a high right paramedian incision, the liver was 
found to extend down to the crest of the ilium, 
and was classified grossly as a hydrops. The 
gall-bladder was found to be distended, and on 
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aspiration dark bile-stained fluid was obtained. 
The cystic duct was probed, and found to be 
patent, as was that portion of the common duct 
near the junction with the cystic duct. A 
catheter was inserted in the gall-bladder, an- 
chored, and partially inverted by a purse 
string suture. Saline was injected into the 
catheter and irrigation was attempted, but 
due to an obstruction in the common bile 
duct, this was unsuccessful for the moment. 
Subsequent attempts at forcing fluid through 
by irrigation with saline were carried on under 
slight pressure, and suddenly the obstruction 
was relieved. From the sequence of the fore- 
going events, it was apparent that there was an 
obstruction of the common bile duct due to a 
plug of inspissated bile. 

The infant made a good recovery, except 
for a complicating pneumonic process of the 
right upper lobe and an otitis media. On 
December 8, 1928, or four weeks after opera- 
tion, the icteric index was 5, and the child was 
discharged from the hospital with no apparent 
jaundice. The liver had receded to its normal 
size. 


CHOLECYSTITIS 


Acute cholecystitis is rarely seen in in- 
fants, but it is occasionally seen in older 
children, especially as a complication of 
some preceding infection such as scarlet 
fever, diphtheria, influenza or typhoid 
fever. Gangrenous cholecystitis has been 
reported complicating scarlet fever, and 
when seen, demands prompt surgical inter- 
vention. Reid and Montgomery® reported 
cases of cholecystitis complicating typhoid 
fever, and emphasized the need for surgical 
intervention if there was a suspicion of a 
possible empyema of the gall-bladder. In 
eighteen cases under fifteen years of age, 
which these authors found in the literature, 
ten were subjected to surgery with a 
mortality of 10 per cent, while eight who 
were treated expectantly suffered a mor- 
tality of 100 per cent. They reported an 
additional case of acute suppurative chole- 
cystitis complicating a typhoid fever infec- 
tion. A cholecystectomy was performed 
and the child made a good recovery. Reid 
and Montgomery emphasize the impor- 
tance of differentiating between the gall- 
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bladder complications that do, and those 
that do not, require surgical treatment. The 
authors stress the need for surgical treat- 
ment in acute suppurative typhoidal chole- 
cystitis, for in such cases, perforation of the 
gall-bladder may occur and thus lessen the 
chances for recovery. 

Acute cholecystitis in infants and chil- 
dren necessitating surgery has not been 
seen in our clinic, but we have operated 
on patients classified as subacute chole- 
cystitis. The specimens removed at the 
time of operation and examined micro- 
scopically in these cases confirmed the 
diagnosis. The following cases will illustrate 
this condition: 


H. B., a white female of 11 years, was ad- 
mitted to the hospital on December 5, 1932 
with a history of having been well until six 
weeks prior to admission, at which time her 
mother noticed that she was pale and languid. 
She complained of epigastric and right upper 
quadrant pain, occasionally colicky in type, and 
often radiating through to the back. Jaundice 
was present for three weeks, and increased in 
intensity up to the time of admission. 

The essential physical findings were: (1) 
sclera and skin markedly icteric; (2) tenderness 
in the right upper quadrant with slight muscle 
spasm; (3) liver palpable one and a half finger- 
breadths below the costal margin. The tem- 
perature was normal, the pulse 110, respirations 
15. Laboratory studies showed the following: 
urine positive for bile; stools acholic; hemo- 
globin 14.2 per cent; red blood count 4,250,000; 
white blood count 10,500, with 80 per cent 
polys and 20 per cent lymphocytes, the blood 
fragility test normal; the icteric index 21; and 
the direct and indirect Van den Bergh markedly 
positive. On December 7, 1932, or two days 
after admission, a flat plate of the abdomen 
showed the liver slightly enlarged, but no other 
evidence of abnormality. 

The child was treated expectantly with no 
improvement. She was then transfused, and an 
exploratory laparotomy performed December 
17, 1932. The liver was found to extend two 
fingerbreadths below the costal margin, and 
it was smooth and normal in color. The gall- 
bladder was distended, and the wall thickened. 
Aspiration of the gall-bladder contents revealed 
clear amber fluid. A cholecystostomy was per- 
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formed, and a biopsy of the gall-bladder and 
liver taken. 

Convalescence was uneventful, the jaundice 
having cleared on December 28th, eleven days 
post-operatively. The drainage tube was re- 
moved from the gall-bladder January 5, 1933. 
The child was discharged from the hospital on 
January 8, 1933. The pathologic diagnosis of 
the tissue removed was biliary cirrhosis, and 
subacute cholecystitis. 

J. F., a white male, 10 years of age, was 
admitted to the hospital August 26, 1932 with 
a history of periodic attacks of mild jaundice 
associated with right upper quadrant pain and 
nausea for two years. These symptoms had 
their origin after a severe scarlet fever. The 
essential physical findings were: (1) sclera and 
skin markedly icteric; (2) liver palpable one 
fingerbreadth below the costal margin. Labora- 
tory studies revealed: hemoglobin 15 Gm.; red 
blood count 5,100,000; urine positive for bile; 
stools acholic; non-protein nitrogen 34; icteric 
index 15; direct and indirect Van den Bergh 
both strongly positive; and blood fragility test 
normal. 

On October 1, 1932 an exploratory lapa- 
rotomy was performed. The gall-bladder was 
distended, the liver slightly enlarged with a 
greenish tinge, and the edge smooth. A chole- 
cystostomy was performed. A biopsy of the 
gall-bladder wall and right lobe of the liver 
revealed a pathologic diagnosis of biliary cir- 
rhosis and subacute cholecystitis. 

The child made an uneventful recovery, the 
jaundice clearing and the tube being removed 
from the gall-bladder October 16, 1932. The 
patient was discharged from the hospital on 
October 31, 1932. He was seen subsequently 
March 19, 1934, at which time a Graham-Cole 
study was made of the gall-bladder function. It 
is of clinical interest to note that the gall blad- 
der function was normal at this time. 


Cholecystitis associated with cholelith- 
iasis has been reported by a number of 
authors. Potter,! in 1928, collected 226 
cases of gall-bladder disease in the very 
young which had been reported in the 
literature up to August 1927. In this group 
of 226 cases, 140 had gallstones present, 
and these patients were all under 15 years 
of age; 48 had no stones; in 38, stones were 
not mentioned; 44 had stones and chole- 
cystitis; 59 showed cholecystitis; 93 had 
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cholecystitis but no stones were men- 
tioned. Skemp‘ reported numerous stones 
present in the gall-bladder at post-mortem 
in an infant 17 months of age, the child 
having died from an extensive pneumonic 
process in the left lower lobe. The gall- 
bladder in this instance was not thickened. 
In those patients having a history sug- 
gestive of a chronic cholecystitis and 
cholelithiasis, the gall-bladder function 
should be studied by the Graham-Cole 
technique. In our experience at the Chil- 
dren’s Hospital with patients who have 
repeated attacks of right upper quadrant 
pain, it has been a valuable aid in the 
differential diagnosis. No stones have been 
found in any of the cases of cholecystitis 
and biliary cirrhosis which we have oper- 
ated upon. Surgical drainage of the biliary 
tract should be considered the treatment 
in cases so classified. 


TYPES OF JAUNDICE FOUND IN INFANTS 


AND CHILDREN 


Infants with jaundice must be carefully 
studied before any surgical procedure of 
the biliary tract is to be considered. The 
probable cause of the jaundice must be 
investigated. In the jaundice associated 
with hemolytic sepsis, the liver is usually 
enlarged, the stool is not acholic, and there 
is usually no bile in the urine. The icteric 
index is high and the jaundice is usually 
not progressive in type. The great majority 
of cases of jaundice in the newborn are of 
this type, and are secondary to a navel 
infection. Congenital lues with jaundice 
can easily be differentiated by the blood 
Wassermann or Kahn reaction of the 
mother and child and a roentgenologic 
examination of the skeletal system. Icterus 
neonatorum is characterized by the fact 
that an infant with this type of jaundice is 
usually not ill. The jaundice makes its 
appearance in about two to three days 
after birth, and disappears during the 
second week of life. There is no enlarge- 
ment of the liver, no bile in the urine, and 
the stools are not acholic. 
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Erythroblastosis fetalis is a condition 
which has not received proper recognition 
as a distinct cause of jaundice. There has 
been some interest in the last few years in 
this disease, which was formerly known as 
familial icterus gravis neonatorum. The 
obstetrician should be particularly inter- 
ested, because he has the first opportunity 
to recognize this disease in its earliest 
phase. It is a macrocytic, hemolytic anemia 
attended by an intense bilirubinemia and 
jaundice which develops within the first 
twenty-four hours after birth. The familial 
feature of this disease is an important factor 
in the diagnosis. Hemotologic studies 
reveal a high percentage of nucleated 
erythrocytes, the majority of which are 
normoblasts. The spleen and liver are 
enlarged, and on section, these and other 
depots of reticulo-endothelium reveal many 
areas of extramedullary hemopoiesis. In 
the cases which have recovered in the past, 
the great majority have been treated by 
multiple small transfusions, but the mor- 
tality has been high. One of us (G. C. P.) 
with Cooley® in 1935 reported a successful 
splenectomy in the treatment of this 
disease. The patient was 36 hours old, the 
second child in a family, in which the first 
had died on the fourth day after birth and 
was reported to have had severe jaundice. 
Before operation the icteric index was 300. 
The splenectomy was performed under 
local anesthesia. Nine days post-opera- 
tively the icteric index was 5 and the skin 
had regained its normal color. The con- 
valescence was uneventful with no need 
for blood transfusions. At this date, accord- 
ing to the follow-up record, the child is in 
good health. 

In older children with a tendency to 
jaundice, careful clinical and laboratory 
investigations are imperative, as there are 
other causes for jaundice foreign to the 
biliary tract. Hemolytic icterus® is the one 
condition that deserves scrutiny. It is 
in this condition that splenectomy has 
brought such startling results. The gall- 
bladder should be explored at the time of 
splenectomy, as cholelithiasis is occa- 
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sionally a concomitant finding. We have 
observed no recurrence of the jaundice 
after splenectomy for hemolytic icterus 
“‘hypersplenism.” 


SUMMARY 


1. All infants and children with jaundice 
or having a history of repeated jaundice 
should be carefully investigated under the 
joint supervision of the pediatrician and 
surgeon. 

2. Surgical exploration is indicated when 
jaundice is present and persists. The re- 
ported good results from surgery in this 
condition warrant more serious considera- 
tion than they apparently have received 
in the past. 

3. In older children with persistent 
jaundice due to biliary tract disease, chole- 
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cystostomy and possible drainage of th: 
common duct should be considered. 

4. Cases of jaundice of extrahepatic 
origin after clinical and laboratory in- 
vestigation, fall in a group which should 
be considered as requiring surgical inter- 
vention. 
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Tumors behind the liver, pushing it forward and down, are often over- 
looked, because they bring the liver so prominently into the foreground 
and fasten our attention on what is mistaken for an enlargement of the 
organ. Wherever the cause of a supposed enlargement of the liver is not 
obvious, retroperitoneal sarcoma or some other deep-seated tumor should 


be suspected. 


From—‘‘ Physical Diagnosis” by Richard C. Cabot (William Wood). 


PREPARATION OF THE JAUNDICED PATIENT 
FOR OPERATION* 


R. W. McNEALy, 


Associate Professor of Surgery, Northwestern University Medical School 


CHICAGO, ILLINOIS 


HE preparation of the jaundiced 

patient includes all of the precau- 

tionary and rehabilitative measures 
which should precede every major opera- 
tion and in addition, an attempt must be 
made to meet the added hazard which is 
signalized by the symptom complex of 
jaundice. 

A jaundiced patient is one whose blood 
plasma, tissues, skin, mucous membranes 
and sclerae are stained varied depths of 
color from light yellow to a greenish golden 
hue by retained bile pigment. The degree 
or depth of jaundice is not a reliable index 
of the severity of the underlying patho- 
logic state. This fact must be appreciated 
thoroughly if one is to guard against the 
unhappy situations which frequently follow 
ill advised and poorly timed operations. 
Whatever may be the cause of the jaundice, 
the effect on the patient is produced by 
one or a combination of the following:' 
First, the retained bile in the blood and 
tissue fluids produces certain ill effects on 
the body cells. Second, a state of liver 
dysfunction exists and either initiates, 
accompanies or follows the jaundice. Third, 
the lack of bile in the intestinal tract is 
followed by disturbance in the secretory 
and absorptive functions which normally 
obtain in its presence. 

In this paper it would seem advisable to 
confine our discussion to that group of 
patients whose jaundice results from me- 
chanical obstruction of the flow of bile 
into the intestinal tract. In these cases the 
ultimate outcome is determined in a large 

measure by the location, degree and dura- 
tion of the obstruction, the previous 
condition of the liver and the functional 
capacity of the gall-bladder. This concept 


is interestingly illustrated in experimental 
work and clinical practice. 

In healthy young dogs one may divide 
the common duct and suture the ends to 
prevent the passage of any bile into the 
intestine. Animals so treated not uncom- 
monly survive the experiment for periods 
of over a year.* Their tissues become 
deeply stained, but if they are fed properly 
the dogs remain well much longer than 
would be expected. 

An instructive corollary is found in 
clinical practice in cases of obstructive 
jaundice caused by tumors in or about the 
ampulla of Vater. In these patients a severe 
obstruction often exists in the presence of 
a previously undamaged liver and gall- 
bladder. This obstruction is usually much 
better tolerated and offers less immediate 
surgical risk because the liver is relatively 
free from functional and organic disturb- 
ance and the gall-bladder still functions. 
Although biliary flow is stopped and bile 
pigment piles up in the blood stream, there 
is an interval of some duration during 
which there remains enough of the secre- 
tory and metabolic functions of the liver 
to weather the ordinary surgical storms. 

In common duct obstruction by stones, 
usually associated, as it is, with a shrunken, 
damaged gall-bladder, the liver also has 
participated in or has actuated the func- 
tional upset and a varying amount of liver 
deficiency may usually be assumed in these 
cases. The pathologic physiology which 
accompanies this type of jaundice has a 
tendency further to narrow whatever 
margin of safety exists. 

It is unfortunate that no relatively 
simple test will reveal the true state of the 
liver or indicate the damage present in 
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those organs closely associated in func- 
tion.*” Biskind*! has stated very clearly 
our present attitude toward liver function 
tests. He says, “‘After investigation extend- 
ing over a period of about forty years, the 
clinical usefulness of liver function tests 
has been neither generally accepted nor 
universally rejected.” Ivy® is encouraging 
and takes a definite stand with regard to 
these tests. He says, “‘I should never 
operate on the biliary tract of a jaundiced 
or non-jaundiced patient without perform- 
ing beforehand an hippuric acid test or 
bromsulpbthalein or galactose liver function 
test, and determining the bleeding time and 
the coagulation time of the blood, except 
when emergency is definitely indicated.” 

The problem of pre-operative prepara- 
tion entails: first, improving or restoring 
those functions of the liver which have 
been impaired or lost; and second, aiding, 
as far as possible, the defense mechanisms 
which have suffered directly or indirectly 
from the pathologic crisis exhibited in the 
biliary tract. 

The liver has many and varied functions, 
but only a few of them are understood 
well enough to permit designed attempts 
for their modification or correction.’ Some 
of these will be discussed with a view of 
suggesting methods of management. 


HEMOCOAGULATION FACTORS 


An intensive study has been made of the 
various blood coagulation factors in jaun- 
dice,’ but no accord has been reached as 
to the actual cause of the bleeding dys- 
crasias so frequently encountered.'® There 
is no single method of predicting a bleed- 
ing tendency which is applicable to all 
types of hemorrhagic diathesis.‘ In the 
various types of bleeding it is probable 
that many factors are responsible, and that 
different tests are required to demonstrate 
the bleeding tendency in each.“ Thus, in 
purpura the platelet count and in hemo- 
philia the Howell method of coagulation 
time determination, are the most reliable 
methods of predicting a bleeding tendency. 
In jaundice, neither of these nor the 
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Biff, Bog, or Lee and White method o! 
determining the coagulation time, nor th: 
ordinary Duke method of determinin; 
the bleeding time, nor the fibrinogen con- 
tent, nor the prothrombin content, nor the 
total calcium nor the sedimentation rate is 
reliable. 

Boyce and McFetridge*! have outlined 
a test which they consider reliable in 
establishing the bleeding tendency in 
jaundice. The test takes into consideration 
the firmness, retractility and similar char- 
acteristics of the clot, but the principal 
factor is the ratio of the serum volume to 
the blood volume. A serum volume index 
is used as the measure of the bleeding 
tendency. 

The writer has found the Ivy bleeding 
time test’ of great value in predicting a 
hemorrhagic diathesis in the jaundiced 
patient. This test is performed as follows: 
A_ blood pressure cuff is applied to the 
upper arm, raising the pressure to 40 mm. 
of mercury and maintaining it for one 
minute prior to making a 2.5 mm. puncture 
on the forearm with a mechanical stylet. 
When the pressure is maintained at 40 mm., 
the upper limit of bleeding is a normal indi- 
vidual is approximately 240 seconds. In 
most instances it is less than 180 seconds. 

McNealy, Shapiro and Melnick‘ studied 
810 cases of jaundice which were admitted 
to Cook County Hospital during a period 
of fourteen months. In 64 cases with com- 
mon duct stone and jaundice, thirty-seven, 
or 57 per cent, had an abnormally pro- 
longed bleeding time. The Duke bleeding 
time averaged 125 seconds, but the Ivy 
bleeding time averaged 330 seconds. In 
twenty-four surgical patients with carci- 
noma of the liver or of extrahepatic bile 
ducts, ten, or 41 per cent, showed a 
bleeding tendency. Six gave a history of 
bleeding. The Duke bleeding time aver- 
aged 120 seconds, the Ivy bleeding time 
430 seconds. 

It would seem that a fairly reliable 
index of the bleeding tendency may be had 
in the routine use of the Ivy bleeding test. 
Improvement in the bleeding time as 
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shown by repeated Ivy bleeding tests is of 
considerable aid in prognosis. 

Methods designed to facilitate and sta- 
bilize the clotting of blood, as well as 
decrease the bleeding time in jaundiced 
patients must for the present rest almost 
wholly on empirical practice.“® A review 
of literature reveals a great diversity of 
opinion as to the factors whose variations 
are related reliably to changes in the 
bleeding tendency. 

Naffziger'* and his associates have shown 
that the blood plasma content of sulphur 
compounds is increased in obstructive 
jaundice in dogs and in man. They suggest 
that it is possible that the defect in coagu- 
lation is caused by retention in the blood 
of certain of the organic sulphur com- 
pounds which are anticoagulants. They 
indicate that the metabolism of those 
sulphur compounds can be decreased by a 
minimum maintenance diet of protein, by 
complete rest and by the use of large 
amounts of carbohydrate in the diet. 

There is undoubtedly a disturbed cal- 
clum metabolism in jaundice, but its 
relation to bleeding is not settled.” It is 
suggested that the bile pigments in excess 
that circulate in jaundice readily form 
compounds with calcium, so that it is 
possible they may alter the distribution 
and “mobility” of this essential element.” 
Blood calcium determinations are of little 
or no value in determining the bleeding 
tendency. Ivy’ states that following the 
lead of Mayo-Robson,*® Walters,*® Whip- 
ple,“ Judd,*® and others,!* the pre- 
operative administration of calcium is 
widely used. Cantarow, Dodek and Gor- 
don" have demonstrated an increase in 
calcium excretion in jaundiced patients. 
Walters and Bowler“ have shown that 
twice the amount of calcium salt must be 
injected to raise the calcium level to 
normal in a jaundiced patient as would be 
required in a normal individual. Rew- 
bridge and Andrews*? have shown that 
injecting calcium increases the blood sugar 
level. Wright and Cowan showed that 


injection of sugar increases the blood 
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calcium level. Giving either, therefore, 
raises the other and it is perhaps impos- 
sible to say which is of the greater impor- 
tance. Hence, the administration of both 
in adequate amounts seems logically indi- 
cated.** Borbely has shown experimentally 
that previous administration of calcium 
considerably lengthens the time necessary 
to produce petechiae in the skin by the 
measured suction method used by Recchia 
and Signorelli."® He concludes that calcium 
therapy definitely reduces capillary per- 
meability. Minot and Cutler** suggest 
that calcium may act as a physiologic 
antidote in certain toxic states and Tunni- 
cliff has demonstrated an increased phago- 
cytic power of leucocytes following its use. 
Regardless of whether the bleeding tend- 
ency in jaundice results from calcium 
defect in the clotting mechanism or de- 
pends on an increased permeability of 
capillaries over which calcium exerts some 
favorable influence, there seems to be 
ample evidence that calcium exerts a 
beneficial influence in jaundice. 


CALCIUM THERAPY 


The proper quantity and the mode of 
administration of calcium vary consider- 
ably according to different writers.'* Oral 
administration has been used less fre- 
quently in recent years, as the rate of 
absorption is regarded as too slow for 
practical purposes. Recent experiments by 
Ivy would tend to show that the rate of 
absorption of calcium given orally depends 
to some considerable degree on the pres- 
ence of adequate free hydrochloric acid in 
and the rate of emptying of the stomach. 
Since many patients with gall-bladder 
disease may have an achlorhydria the use 
of peroral calcium might be questioned in 
these cases. In most instances a more rapid 
and intense effect is had by the use of 
soluble salts intravenously. Those most 
commonly used are 10 per cent solutions 
of calcium chloride or calcium gluconate. 
These may be had in ampule form ready 
for use and are usually given in 10 cc. 
amounts once or twice daily. The chloride 
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produces a very marked necrosis of the 
overlying tissues if any escapes during or 
after injection. The gluconate is much less 
irritating and may even be given intra- 
gluteally to prolong the action. 


GLYCOGEN STORAGE 


Glycogen storage and mobilization are 
exceedingly important functions of the 
liver.2° While muscle glycogen comprises 
the largest amount of stored carbohydrate 
in the body, it is the liver glycogen which 
is first depleted by fasting. It has been 
shown repeatedly that livers with a low 
glycogen content are more susceptible to 
injury. The ability of the liver to store 
glycogen is an index of its functional 
capacity. This organ may store as much 
as 300 Gm. (10 ounces) of glycogen readily 


subject to glyogenolysis with formation of 


glucose. The value of selective diet in 
jaundice is emphasized by the experi- 
mental work of Mann and Bollman'! who 
showed that jaundiced dogs failed to 
survive a diet of meat for more than a 
brief period, but would live several months 
on a diet of milk and syrup. A diet high in 
carbohydrates should be given where the 
patient can take food. It has been our 
practice to allow the patient to have a 
rather liberal diet if no vomiting or colic 
is present. The liberal use of cereals, gruels, 
jellies, jams, syrups and fruit juices is 
encouraged. Green salads and fresh citrus 
fruits are given with dressings of a very 
palatable type made with mineral oil. The 
protein side of the diet should be limited 
to milk and egg proteins.2* Where food 
cannot be taken or urgency exists, it 
becomes necessary to resort to parenteral 
glucose administration. The practice of 
giving glucose solutions per rectum is of 
doubtful value. In studies made by the 
writer and others, it was shown that little 
glucose is absorbed from the colon.** 

It would seem more practical to admin- 
ister glucose either subcutaneously or 
intravenously. A 5 per cent solution in 
distilled water properly buffered may be 
used for either.*! The amount and rate 


McNealy—Jaundiced Patient 


APRIL, 1938 


of administration demand some caution. 
When given intravenously the rate should 
not exceed 2 drops per second and should 
preferably be slower. The usual practice 
is to give about 3000 to 4000 c.c. of a 
5 per cent solution in twenty-four hours. 
The urine is tested frequently the first and 
second days of use and if no sugar appears 
in the urine, tests are made daily thereafter. 
The initiation of glucose therapy should not 
be delayed until the last minute and then 
pushed so rapidly that untoward reactions 
appear and much of the sugar spills over 
in the urine. It should be started as soon 
as the patient becomes a surgical prospect 
and continued until the convalescence is 
definitely established and the patient is 
able to ingest a near maintenance value of 
easily assimilable carbohydrates. 

The use of insulin to facilitate glycogen 
storage is suggested by Lukens? who 
states that glucose and insulin together 
produce the maximum storage of glycogen 
in both normal and diabetic animals. In 
diabetics or those patients with a low sugar 
tolerance, the intravenous glucose is cov- 
ered with insulin. Where diabetes is pres- 
ent, one should guard against excessive 
doses of calctum because of its tendency 
to raise blood sugar levels. Insulin is nol 
used in routine cases. 


WATER BALANCE 


The importance of maintaining water 
balance in surgical patients has 
stressed by Coller and others.2*”> In the 
jaundiced patient it is necessary to main- 
tain this balance and to favor elimination. 
If adequate amounts of fluids cannot be 
taken by mouth then plain tap water b) 
proctoclysis will serve adequately in mos‘ 
cases. Where some impairment of rena’ 
function exists it is better to use tap wate! 
than normal salt solution per rectum. !: 
patients whose twenty-four hour outpu' 
of urine is less than 1000 c.c., and wher 
no serious kidney lesion can be demo- 
strated, the intravenous administration «' 
500 to 1000 c.c. of 10 per cent glucose m: 
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increase the urine output. Faltitschek and 
Hess! point out that cellular impairments 
of the liver, if they reach a severe degree, 
cause disturbances in the water balance. 
They suggest that there is also a renal 
factor concerned in the disordered water 
economy of patients with liver disease. 
Here again there probably is a vicious 
circle whose interruption may prove a con- 
siderable task. Every jaundice patient should 
have regular pre-operative urinalyses. Where 
the jaundice is severe or has existed for 
some time or the kidneys show a dimin- 
ished output in the presence of adequate 
intake, the functional capacity of the 
kidneys should be investigated and blood 
chemistry studies made. Means to combat 
nitrogenous retention and oliguria are 
those commonly employed in renal dys- 
function without jaundice. Coller®* has 
shown that at least 3000 c.c. of fluid must 
be introduced in each twenty-four hours 
to maintain a water balance. This may be 
done orally, subcutaneously, or per rectum 
as indicated. 


PROTEIN METABOLISM 


The liver is necessary for deamination 
of amino acids, synthesis of urea and 
destruction of uric acid. In liver damage, 
protein metabolism is impaired and excess 
amounts of protein waste products tend 
to accumulate. A low protein diet will 
avoid further embarrassment to an already 
overtaxed liver. Protein feeding increases 
the bile-salt production. Since retained bile 
salts may account for some of the toxemia 
in jaundice, it would seem important to 
limit protein intake both before and after 
operation, 

The liver is also the principal site of 
iormation of fibrinogen and exerts a regula- 
tory influence over the albumin-globulin 
ratio of the blood plasma. The fairly 
constant disturbance of the albumin- 
globulin ratio in liver damage suggests the 
use of this finding as a prognostic aid. 
When present this should serve as a warn- 
ing against surgery except under the most 
unusual circumstances." 
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The work of Whipple indicates that the 
liver is intimately associated with the 
production of hemoglobin. Snell* suggests 
that a patient who has a chronic hepatic 
lesion is poorly equipped to adjust himself 
to even the less severe degrees of anoxemia 
because of the limitation in production of 
hemoglobin. 


BLOOD TRANSFUSIONS 


In the presence of jaundice with its 
associated hepatic damage, blood trans- 
fusions have a favorable influence. More 
hemoglobin is supplied, thus increasing 
the oxygen capacity of the blood. There is 
a better saturation of the arterial blood 
with oxygen which occurs either as a 
result of an improvement in the general 
circulation or In some change in the char- 
acter of the blood. There also occurs an 
increase in the functional capacity of 
hemoglobin. In discussing the value of 
blood transfusions in jaundiced patients, 
Judd*® refers to the work of Rich who 
noted atrophy of cells around the central 
veins of the hepatic lobules, presumably 
the result of an oxygen deficiency. Anox- 
emia results in liver damage and the dam- 
aged liver in turn perpetuates the anoxemia 
by its limited production of oxygen carry- 
ing hemoglobin. This vicious circle should 
be interrupted by early blood transfusions. 
In most cases one or two, or in desperate 
risks, even more transfusions of 500 c.c. of 
blood should precede surgery. 


VITAMIN SYNTHESIS 


The liver plays an important rdle in 
vitamin synthesis and storage. In the 
jaundiced patient the liver may be dam- 
aged so that absorption, synthesis and 
storage of vitamins may be deficient. If 
adequate bile does not reach the intestinal 
tract there occurs a marked disturbance of 
fat digestion and absorption. Ingested fat 
appears in large quantities in the feces of 
animals whose bile is diverted from the 
intestinal tract. It is reasonable, there- 
fore, to expect those vitamins which are 
fat soluble to be excreted along with the 
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undigested fat. The best known fat soluble 
vitamins are A and p. 

Vitamin A. Vitamin A acts by increas- 
ing the ability of the body to resist dis- 
ease.** It is suggested that it has to do with 
the maintenance of intact, healthy epi- 
thelial membranes which constitute the 
first line of defense against bacterial 
invasion. The principal source of vitamin A 
is in fats of animal origin. Schmidt and his 
co-workers presented evidence that absorp- 
tion of vitamin 4, in the form of cod liver 
oil, occurs in the absence of bile in the 
intestine, but beta carotene, the pre- 
cursor of vitamin A, Is not absorbed in the 
absence of bile. Since cod liver oil is not 
an item in the average diet, it is likely that 
the vitamin a intake is almost wholly 
ingested in the form of carotene. 

As a precautionary measure against de- 
ficiency it would appear that Vitamin a in 
concentrated form should be administered 
as a routine part of the pre-operative 
preparation in those patients who give a 
history of long standing gastrointestinal 
disturbances and especially in those who 
show a low blood platelet count. In severe 
obstructive jaundice it may be given 
parenterally or if given orally it should be 
administered along with bile salts. It has 
been our practice to use commercial ox or 
pig bile in 5 to 7 grain doses three times a 
day. Our use of commercial ox or pig bile 
seems warranted because Horrall,'! Still 
and their associates have analyzed a num- 
ber of these products and find them to 
contain sufficient bile acids and salts to act 
on the fats in the alimentary canal and 
enhance the action of lipase. The use 
of dehydrocholic (triketocholanic) acid 
(decholin) is contraindicated in obstructive 
jaundice and it should not be used as 
a substitute for the whole bile men- 
tioned above. Dehydrocholic (triketocho- 
lanic) acid (decholin) acts as a choleretic, 
increasing the flow of bile. Its use after the 
release of the obstruction in jaundice has 
been a routine procedure in our cases. In 
some instances the twenty-four-hour out- 
put of bile has been augmented by 540 per 
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cent following its administration. It re- 
mains to be established by further investi- 
gation whether this is a valuable procedure 

Vitamin D. The functions of vitamin p 
are to facilitate the absorption of calcium 
and phosphorus from the intestine and 
maintain the level of calcium and _ phos- 
phorus in the blood.*? It increases the net 
retention of calcium in the body in ordi- 
nary doses. Like vitamin 4, its absorption 
rate from the intestine bears a distinct 
relation to the fat absorption rate, which in 
turn is dependent on the presence of bile in 
the intestinal tract. This fact was estab- 
lished by Greaves and Schmidt** in 1932 
and confirmed by Taylor in 1935. The 
importance of an adequate vitamin D ab- 
sorption has been established in clinical 
practice by the work of McNealy, Shapiro 
and Melnick‘ and further substantiated by 
the recent work of Johnson*! and by Boys*® 
of Ann Arbor. The method of administra- 
tion commonly employed is to give 30 
drops of viosterol, 250 p, three times a day. 
Viosterol is usually administered in con- 
junction with the carotene and commercial! 
ox or pig bile as was described under 
vitamin A therapy. 

Vitamin C. Vitamin c is the water 
soluble anti-scorbutic element which occurs 
in fresh foodstuffs, fruit juices, and vege- 
tables, and is found in small amounts in 
fresh milk and raw meat juice. The absence 
of vitamin c from the diet produces a condi- 
tion known as scurvy, whose characteristic 
symptom is hemorrhage. The hemorrhages 
may be due to changes in the vessel walls. 
It is possible that vitamin c controls the 
nutrition of the endothelium of the capil- 
laries.*! At the present time estimations are 
being made of the cevitamic acid concen- 
tration in the blood of all patients suffering 
from gall-bladder disease who are admitted 
to our service at Wesley Memorial Hospit:!. 

One of my associates, Dr. Gubler, has 
been making a study of the deficien’) 
states which result from restricted diet") 
régimes commonly exhibited in patients 
with gall-bladder dysfunction. Several '1- 
stances of subclinical scurvy have been 
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noted. It is possible that this may be an 
important hemorrhagic factor in some 
jaundice cases. It is, at least, an indication 
for regular estimation of vitamin Cc in 
chronic cases and if a deficiency state is 
found, it should be corrected. Orange juice 
sweetened with glucose will be efficient if 
the patient can take food by mouth. If 
parenteral administration is necessary it 
may be given subcutaneously in daily 
025 to .050 mg. doses of cevitamic acid 
until a normal blood level is reached. 


SUMMARY 


The preparation of the jaundiced patient 
includes all of the precautionary and reha- 
bilitative measures which should precede 
every major operation. 

In addition it should include measures 
directed toward a reduction of the hemo- 
coagulation time and the bleeding time. 

The diet should be rich in carbohydrates 
and poor in proteins. 

The water balance should be regulated. 

In chronic cases blood chemistry studies 
should be made where there is indication of 
disturbance of renal function. 

Glucose should be administrated in ade- 
quate amounts. An isotonic, properly buf- 
fered solution in distilled water may be 
used intravenously or subcutaneously. 

Normal salt solution should be given in 
sufficient amounts to overcome the loss of 
salts by vomiting or diarrhoea. 

Blood transfusions are of definite value. 

The use of calcium salts intravenously is 
indicated. 

Vitamin deficiencies should be corrected 
by the administration of the fat soluble 
vitamins a and p and the water soluble 
vitamin 

Orally administered bile preparations are 
used to facilitate the absorption of the fat 
soluble vitamins. 


CONCLUSIONS 


The proper pre-operative care of the 
jaundiced patient will reduce the mortality 
in these cases. 
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In no case should the surgeon assume 
the burden of operating upon these patients 
without first assuring himself that every 
effort has been made to protect the patient 
from hazards signalized by the symptom 
complex of jaundice. 
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ACUTE PANCREATITIS* 


WITH SPECIAL REFERENCE TO PATHOGENESIS AND THE DIAGNOSTIC VALUE 
OF THE BLOOD AMYLASE TEST 


Warren H. Co ig, m.p. 


N enormous amount of confusion 
exists in the classification of acute 
pancreatitis. The most simple clas- 

sification would be a division of cases into 
acute edematous or acute interstitial 
(Elman!) pancreatitis and hemorrhagic 
(necrotic) pancreatitis. Since there is con- 
siderable variation in the cases falling in 
the latter group, McWhorter? has very 
aptly subdivided this second group into 
hemorrhagic, necrotic and suppurative. 

The greatest clinical difference is noted 
between the acute edematous or interstitial 
type and the remaining three groups. In 
the first place the acute interstitial type 
is far more common than even the total 
of the remaining three groups, as may be 
noted by the fact that six of a small series 
of eight cases of proved acute pancreatitis 
observed here at the Illinois Research and 
Educational Hospital in eighteen months, 
belonged to this group. In addition, this 
type presents much less fulminating symp- 
toms and a mortality rate of 5 to 10 per 
cent in contrast to 50 to 55 per cent en- 
countered in the hemorrhagic necrotic 
group. These four groups are not to be 
confused with a still more common but 
chronic type of pancreatitis consisting of 
induration of the head of the pancreas, and 
encountered so frequently in patients with 
chronic cholecystitis and other inflamma- 
tory lesions within the abdomen. 

There is no agreement as to the patho- 
genesis of acute pancreatitis, but one of the 
most significant and prominent features is 
its association with gall-bladder disease. It 
is possible, as has been suggested by many 
observers, that the pathogenesis is the 
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same in all four groups, but that they 
represent different stages in the same 
disease—the acute edematous type obvi- 
ously representing the early stage. 

Pathogenesis. Much disagreement exists 
as to the pathogenesis of acute pancreatitis. 
Many possible theories have been offered, 
including reflux of bile into the pancreatic 
duct, activation of trypsin within the 
pancreas, infection, etc. Part of the con- 
fusion is probably due to the fact that the 
factors may be multiple and are not iden- 
tical in all cases. 

The theory of reflux of bile had its 
origin from the experiments of Claude 
Bernard in 1856, who showed that the 
injection of bile and sweet oil into the 
pancreatic duct would produce acute 
pancreatitis. Archibald,* who was a strong 
advocate of the reflux theory, thought that 
abnormal bile, spasm of the sphincter of 
Oddi and increased pressure within the 
biliary tract produced by the gall-bladder 
and other mechanical factors, were impor- 
tant points. It is a well known fact that 
certain constituents of bile, most likely the 
bile salts, are injurious to tissue cells and 
it is assumed by many that this in a way ex- 
plained the toxic effect upon the pancreas. 

However, it is equally well known, as 
first demonstrated by Opie,‘ that the 
injection of bile into the pancreatic duct 
rarely would produce an acute pancreatitis 
unless it was injected under pressure. Mann 
and Giordano® showed that the injection 
had to be made with a pressure of at least 
1000 cm. of water before acute pancreatitis 
would be produced. This then brings up the 
added factor of trauma as an important 
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one in the production of acute pancreatitis, 
particularly when we consider that any 
number of substances will produce the 
disease if injected under sufficient pressure. 

The clinical observation that acute 
pancreatitis usually develops two or three 
hours after a full meal has undoubted 
significance, particularly since a relation- 
ship has likewise been noted experimen- 
tally. For example, Eggers® has noted that 
the procedure of ligation of the pancreatic 
duct in animals would produce acute 
pancreatitis only when performed during 
active digestion. It is difficult to determine 
why this should be true unless we consider 
that an increase in intraductal pressure is 
produced, perhaps with rupture into the 
parenchyma, and that the secretion (par- 
ticularly trypsin) is produced in a more 
active form at that time. Moreover, Brocq 
and Morel’ noted that in order to produce 
pancreatitis experimentally with a small 
amount of normal bile, it had to be injected 
about three hours after a heavy meal. 

The relationship between cholelithiasis 
and acute pancreatitis has been appreciated 
for years. Jones® found gallstones in 49 per 
cent of a series of forty-three patients with 
acute pancreatitis. Dragstedt and asso- 
ciates® have estimated that acute pan- 
creatitis is associated with gall-bladder 
disease in 60 per cent of cases. In the small 
series of eight cases described in this report, 
all had badly diseased gall-bladders, seven 
of which contained stones, and five had 
stones in the common duct. In a series of 
six cases of acute pancreatitis reported by 
Eggers,° five had stones in the gall-bladder 
and the other had a badly diseased gall- 
bladder. The fact that cholecystitis and 
cholelithiasis are important in the patho- 
genesis of acute pancreatitis can, then, 
scarcely be denied. The importance of the 
presence of gall-bladder disease in the 
pathogenesis of acute pancreatitis is 


brought to our minds more forcibly when 
we recall that very seldom indeed do we 
encounter acute pancreatitis after the gall- 
bladder has been removed except when 
the pancreatitis is a continuation or residue 
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of an infection existent at the time of 
cholecystectomy. 

Opie* (1901) was perhaps the first to 
present evidence that obstruction of the 
common duct at the sphincter of Oddi was 
associated with the development of acute 
pancreatitis. It was Opie’s contention that 
the obstruction produced by the stone 
allowed the development of a common 
channel, with the reflux of bile into the 
pancreatic duct. The plausibility of this 
theory rests largely upon the frequency 
of a junction of the common bile duct and 
duct of Wirsung, at least 0.5 cm. proximal 
to the opening in the duodenum. The 
importance of this theory is emphasized 
when we consider the fact that the injec- 
tion or entrance of bile into the pancreatic 
duct is perhaps the most efficient method 
of producing acute pancreatitis experi- 
mentally. Although many chemical sub- 
stances, including gastric juice, alkalis, 
calcium chloride, etc., will produce acute 
pancreatitis when injected into the duct, 
bile will produce it more readily than 
practically any other substance. 

In an anatomic study of human pan- 
creases, Opie concluded that in go per 
cent of cases the common bile duct united 
with the duct of Wirsung before emptying 
into the duodenum, but Mann and Gior- 
dano® concluded that in only 3.5 per cent 
of cadavers did the junction occur far 
enough away from the duodenum so that 
the production of a common channel by 
the impaction of a stone at the sphincter 
of Oddi was possible. However, the work 
of Cameron and Noble” seems to prove 
conclusively that such a junction exists in a 
very large percentage of human cadavers. 
They introduced a small biliary calculus 
into the ampulla of Vater, and by forcing 
fluid into the hepatic duct at a pressure of 
100 mm. of water, noted that a reflux of 
bile into the pancreatic duct occurred in 
sixty-six of one hundred fresh human 
cadavers. 

The importance of the reflux theory 1: 
borne out still further by the experiment: 
of Wangensteen and associates.!! The) 
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noted that if the sphincter of Oddi was 
mechanically blocked in cats by a suture, 
gross evidence of reflux of bile into the 
pancreatic duct with the production of 
acute pancreatic necrosis was noted in 
fifteen of thirty-one instances, after a stim- 
ulus furnished by a fat meal; the con- 
tractile mechanism of the gall-bladder 
was obviously the factor producing the 
reflux of bile into the pancreatic duct. 

The clinical inference to be drawn from 
these experiments would lie in the possi- 
bility that spasm of the sphincter of Oddi 
might act as an obstruction, as suggested 
many years ago by Archibald.* There 
appears to be no doubt that the human 
being is far more susceptible to disturb- 
ances in visceral nerve supply which lead 
to the production of spasm (e.g., pylorus, 
cardiac portion of stomach, etc.), than are 
most animals. During the last year or two, 
evidence is accumulating to support the 
contention that a spasm of the sphincter 
of Oddi does actually occasionally exist in 
the human being. However, in view of the 
evidence recently offered by Boyden" that 
the major portion of muscle fibers in the 
sphincter of Oddi are located in the am- 
pullar region above the junction of the 
pancreatic and common bile duct (sphinc- 
ter choledochus), it is doubtful if spasm of 
this sphincter would be instrumental in 
producing a common channel for the reflux 
of bile into the pancreatic duct. 

The supposition that bile may be forced 
into the pancreatic ducts, when anatomic 
structures permit, is met with opposition 
by the experiments of Wolfer,!* who noted 
that the secretory pressure of the pancreas 
was actually greater than the secretory 
pressure of the liver. This relationship of 
the secretory pressure of the two organs 
has been confirmed by Rich and Duff," 
and Dragstedt and associates.’ In view of 
the fact that the secretory pressure of the 
pancreas is probably greater than that of 
the liver, some workers contend that the 
presence of an intraglandular anastomosis 
between the ducts of Wirsung and San- 
torini, as demonstrated by Opie in about 
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nine-tenths of individuals, might permit 
the flow of bile into the pancreas with 
subsequent toxic action when an obstruc- 
tion was present at the sphincter of Oddi. 
A recent clinical report by Robins” would 
appear to prove that reflux from the com- 
mon bile duct into the pancreatic duct can 
occur. The patient reported by him had 
small stones (identical with those found 
in the common and hepatic bile ducts) in 
the pancreatic duct. 

Through some experiments performed 
many years ago, Flexner’ concluded that 
infection played but a small réle in the 
pathogenesis of the disease. In a series 
of eighty cases in which cultures were 
taken, Truhart!” found negative cultures 
in forty-three, Bacillus coli in twenty-two, 
micrococci in ten instances and unidentified 
organisms in five. More recent reports do 
not reveal so large a percentage of positive 
cultures. In fact, there are numerous re- 
ports including a small number of cases in 
each group, in which all cultures are nega- 
tive. It is agreed that infection is of course 
an important factor in suppurative pan- 
creatitis, but perhaps in a secondary way. 
It is doubtful if acute pancreatitis is ever 
produced by spread of infection by way of 
lymphatics from other organs. Invasion 
of the head of the pancreas by infection 
from the common duct might be an eti- 
ologic factor in an occasional instance. 

In animal experiments Dragstedt® noted 
that the presence of infection along with 
the chemical action of the bile and pan- 
creatic enzymes was a very important 
factor in the development of the toxicity 
accompanying the pancreatitis, although 
he likewise found enough evidence of 
trypsin digestion to allow the assumption 
that trypsin was an important factor in 
the causation of the pathologic picture. 
Undoubtedly infection likewise plays a 
similar réle in acute pancreatitis in human 
beings, but as Dragstedt suggested, only 
in a small percentage of cases. 

Rich" has been able to obtain sufficient 
digestive action and vascular lesions follow- 
ing the subcutaneous injection of inac- 
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tivated trypsin to lead him to conclude 
that the old theory of activation of trypsin 
and its digestive action is important in the 
pathogenesis of acute pancreatic necrosis. 
The problem of determining how this 
trypsin, as liberated through intraglandular 
injury of the pancreas, could be activated, 
has been a stumbling block in acceptance 
of this theory. Rich concludes that either 
the trypsin can be secreted by the pancreas 
in an activated form, or it becomes ac- 
tivated by the calcium in the tissue fluids. 
Since he was able to demonstrate the 
presence of bile in the pancreatic ducts in 
such a small number of cases of acute 
pancreatitis, Rich was led to believe that 
the acute pancreatitis was produced by the 
rupture of intraglandular ducts with the 
escape of pancreatic secretion into the par- 
enchyma of the gland and by subsequent 
digestive action with erosion of blood 
vessels. He contends that metaplasia of 
duct epithelium in the pancreas is a fre- 
quent occurence and because of the ob- 
struction produced, accounts for dilatation 
with consequent rupture and escape of 
secretions. 

The toxic effect of the disease upon the 
patient is assumed to be produced by the 
action of the split protein liberated by 
the tryptic digestion. The toxicity is en- 
hanced greatly by the implantation of 
bacteria, because of the increase in destruc- 
tion of the gland and the bacterial toxins 
(Dragstedt). The diffuse hemorrhage which 
may be noted throughout the gland was 
found to be produced by the digestive 
action of trypsin on the arterioles (Hilde- 
brandt'*). Fat necrosis is produced by the 
action of steapsin (one of the lipases) on 
fat with the production of fatty acids and 
glycerine. 

In summarizing the pathogenesis of 
acute pancreatitis, it would appear that the 
acute edematous (interstitial) type is pro- 
duced by an obstruction of the pancreatic 
ducts. This produces swelling of the glands 
with very little pathologic change except 
edema and with slight cellular infiltration, 
as has repeatedly been shown by biopsy. 
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The obstruction may be produced in the 
body of the gland by metaplasia of intra- 
ductal cells (Rich), by compression of the 
main duct by stone, or by compression 
because of invasion of infection from the 
common duct. The rather rapid clinical 
recovery of the patient and the subsidence 
of the elevated blood amylase within a few 
days may possibly be explained on the 
assumption that the pancreatic secretions 
have established exit through the anas- 
tomotic channels demonstrated by Opie. If 
bile is forced up into the pancreatic duct by 
reflux, as apparently happens only occa- 
sionally, the irritating effect of the bile 
salts would undoubtedly aid in the rupture 
of small ducts with escape of pancreatic 
ferments into the parenchyma of the gland. 
This rupture of tiny ducts might be brought 
about by obstruction alone (Rich). At any 
rate it is assumed that digestive action 
cannot take place without trauma of some 
type. This assumption is supported by the 
fact that a normal pancreas, transplanted 
into the duodenum without trauma or loss 
of blood supply, will not be digested by 
the activated enzymes (Rosenbach). Ne- 
crosis and hemorrhage are quite certainly 
the result of tryptic digestion except that 
focal areas of necrosis might be produced 
by local areas of ischemia resulting from 
compression incident to the edema. Sup- 
puration is obviously secondary to bacterial 
invasion, which probably is very rarely a 
primary process. 

Clinical Manifestations. The manifesta- 
tions of acute hemorrhagic or necrotic pan- 
creatitis are quite dramatic. The symptoms 
usually develop rapidly, frequently, two 
or three hours after a full meal, and usually 
in patients who have previously been in 
good health, although in McWhorter’s® 
series there was an antecedent history of 
previous attacks in 37 per cent. Symptoms 
consist primarily of pain in the epigas- 
trium, nausea and vomiting. Soon after 
the onset the pulse becomes rapid, and 
within two or three hours after onset the 
patient may actually be in a stage of mod- 
erately severe collapse and shock, with 
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tachycardia, thready pulse, low blood pres- 
sure and even cyanosis, as described in 
cases reported by Gatewood,” Eggers,® 
Jones,’ and others. However, Wangen- 
steen'! has called attention to the fact that 
shock is in reality an uncommon manifesta- 
tion. The pain is usually located in the 
epigastrium, extending to the left upper 
quadrant and may radiate posteriorly to 
the dorsal spine. Fever is rarely present, 
particularly during the first several hours 
of the disease; in fact a subnormal tem- 
perature is usually encountered at the 
onset when the evidence of circulatory 
collapse is so pronounced. After the first 
day or two a mild fever of 100 to 101°F. is 
commonly present. Nausea and usually 
vomiting are present; vomiting is fre- 


quently a very prominent feature of the 
disease, so much so in fact, that it may be 
of important diagnostic significance. The 
abdomen is usually tender throughout, but 
most acutely in the epigastrium and left 
upper quadrant. Muscle spasm is variable, 
but frequently is slight or even absent. 


The clinical picture is obviously one 
resembling a toxemia and not that of an 
infection. Leucocytosis usually varies be- 
tween 15,000 and 25,000, but is not always 
present. In fulminating cases, the signs of 
collapse may proceed unless active meas- 
ures are taken to combat the shock, and 
death may take place twenty-four to forty-" 
eight hours after onset. In the suppurative 
type, fever of 101 to 104°F. usually develops 
within a day or two after the onset and 
along with a significant leucocytosis. The 
presence of fever of this type is of con- 
siderable importance as will be discussed 
under treatment, since it may be the most 
reliable evidence available that an abscess 
is forming and may therefore be a strong 
indication for laparotomy. 

Occasionally a mass will be palpated in 
the region of the pancreas. At operation 
the pancreas is practically always found 
enlarged two or three times. If the surgeon 
palpates the pancreas there will never be 
any doubt about the involvement of the 
organ, which is likewise indurated and 
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commonly nodular. It may be diffusely 
hemorrhagic; less commonly, only local 
hemorrhagic areas will be noted. A small 
amount of sanguinous fluid is usually 
found in the peritoneal cavity. There may 
be no hemorrhage into the pancreas, but 
instead, local areas of necrosis will be 
found. Areas of fat necrosis are usually 
found in the peritoneum and omentum. 

The manifestations of acute edematous or 
interstitial pancreatitis are very similar to 
those described above, except that they 
are of less intensity. Shock is never en- 
countered in this type of the disease. Fever 
may or may not be present. The patient 
presents a tired, worn expression, indica- 
tive of toxemia. Nausea and vomiting are 
usually present, particularly at the onset. 
The amount of tachycardia varies with 
the degree of toxemia. Mild or latent 
jaundice is present in about a third of all 
types of pancreatitis, but deep jaundice is 
not present unless the common duct is 
blocked by a stone, a condition which does 
not often accompany acute pancreatitis. 
Pain is not quite so severe as in hemor- 
rhagic pancreatitis. In the cases described 
in this report the pain was perhaps most 
severe in the epigastrium and distributed 
about equally over the right upper and 
left upper quadrants. The gall-bladder 
disease which is so frequently present in 
either type of pancreatitis may be sufli- 
ciently acute as to mask the manifestations 
of pancreatitis considerably; on such occa- 
sions the pain and tenderness over the 
right upper quadrant may be more acute 
than elsewhere over the abdomen. In 
contrast to acute hemorrhagic, necrotic 
and suppurative pancreatitis, there is a 
tendency for the pain and other manifesta- 
tions to subside within two or three days, 
particularly if bed rest, administration of 
fluids, etc., are maintained. 

In this type of acute pancreatitis, there 
will likewise rarely be any question about 
the presence of the lesion if the pancreas is 
palpated. The induration and _ swelling 
will be just as prominent as in the hemor- 
rhagic type, but free fluid is rarely present. 
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Pat necrosis will rarely be absent, and 
apparently persists for at least’ two or 
three weeks following the onset of the acute 
attack, 
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necrosis will be elevated, but in a bleeding 
ulcer will show an appreciable fall within 

few hours after the hemorrhage. Differ- 
entiation between acute interstitial pan- 
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Phe above graphs illustrate the level of blood amylase in five of the eight cases reported here. From 
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the protocol and chart showing summaries of the cases, it will be noted that the interval since onset of 
symptoms is not greatly different in the group with elevated amylase and those with low blood amylase. 


This isa bit unusual 


as most observers have noted that the elevation of blood amylase was not 


encountered so long after onset, OF the three remaining cases, one is depicted in Figure 2; the second had 


only one reading (44); the third had a persistent elevation for two weeks preceding operation, 
after operation, Persistence of an clevated amylase for such a long period is very unusual, 


weeks 


Diagnosis. Errors in diagnosis are ex- 
tremely common in all types of pancreati- 
tis, ‘The pain the epigs istrium, and 
manifestations of collapse in hemorrhagic, 
necrotic Or suppurative pancreatitis may 
lead one the erroneous 
perforated ulcer, but the tachycardia which 
is usually present in the former instance 
Is uncommon ina recently perforated ulcer. 
These types of pancreatitis may likewise 
be confused with a severe intra-abdominal 
hemorrhage, as from a duodenal ulcer, but 
if hemorrhage is very severe from either a 
gastric or duodenal ulcer the vomitus will 
almost always contain blood. Furthermore, 
the ervthrocyte count in acute pancreatic 


diagnosis of 


and several 


creatitis and acute cholecystitis may be 
extremely diflicult, particularly because a 
certain degree of gall-bladder disease may 
be present with the pancreatitis. One of the 
most valuable points in differentiation will 
be the presence or absence of tenderness in 
the epigastrium and particularly in the left 
upper quadrant. Rarely does significant 
pancreatitis exist without a demonstrable 
tenderness extending to the left across the 
upper abdomen. 

One of the most amazing features of 
acute pancreatitis, when we consider the 
gross pathologic appearance of the pan- 
creas, is the relative infrequency of glyco- 
suria. In de Takats’ and Mackenzie's” 
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series, glycosuria was noted in only four of 
thirty cases. In a group of cases consisting 
of acute edematous pancreatitis alone, it 
would probably be still less frequent. How- 
ever, an elevated fasting blood sugar is a 
rather consistent finding, particularly 
in the hemorrhagic and necrotic types. 
Krotoske?! has called attention to the fact 
that an elevated blood sugar is fairly con- 
stantly observed in acute pancreatitis. 
Amylase determination may be of more 
specific value, however. The author agrees 
with the opinion of many others who have 
recently made a study of the value of 
amylase determination, that this procedure 
is one of the most valuable diagnostic pro- 
cedures available. 

Value of Blood Amylase Test. The 
diagnosis of acute pancreatitis is so difli- 
cult that every available diagnostic aid 
must be utilized as much as possible. An 
analysis of the numerous reports in the 
literature dealing with amylase and lipase 
tests suggests that considerable diagnostic 
aid can be derived from this source. Since 
| have had no personal experience with the 
lipase test, all my remarks on Jaboratory 
procedures will be limited to the blood 
amylase test, which has been popularized 
recently by Elman'** and associates. 

It has been known for years that amylase 
is secreted by the pancreas, salivary glands, 
liver, and to a slight extent, by the duo- 
denal glands. The fact that ligation of 
the pancreatic duct always results in a 
sharp and pronounced rise in blood amyl- 
ase, which. reaches its maximum 
in a day or two, and gradually falls to 
normal in ten to fourteen days, is very 
suggestive proof that in the human being, 
a lesion which would result in acute me- 
chanical obstruction to the ducts, regard- 
less of whether it was of inflammatory or 
purely mechanical origin, would likewise 
result in a rise in blood amylase. However, 
the fact that pancreatectomy is not fol- 
lowed by an appreciable fall in the amylase 
level?**8 during the first day or two, would 
lead one to believe that the normal level 
of blood amylase is maintained for the 
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most part by organs other than the pan- 
creas. Somogyi” is of the opinion that the 
liver is the chief organ responsible for the 
maintenance of the normal level of blood 
amylase. 

Attempt has been made (Wolfer and 
Christian”) to utilize the excretion of 
amylase in the feces as an index of pan- 
creatic activity, but too much individual 
variation was found to offer hopes of utiliz- 
ing the test clinically. 

Ligation of the common bile duct is 
followed by a rise in blood amylase al- 
though it may be no more than two or three 
times the normal value (Wohlgemuth,” 
Crandall and Cherry*'). This fact corrobo- 
rates to a certain extent the assumption 
that the liver is an important source of 
blood amylase. Injection of bile salts and 
other substances into the pancreatic duct 
(which has been shown to produce acute 
pancreatitis as noted previously) is likewise 
accompanied by a rise in blood amylase 
(Clasen*®? and McCaughan and _asso- 
ciates**), If bacteria are injected along with 
the bile salts the rise in blood amylase is 
still greater. 

Analysis of the various clinical reports 
of observers”’*? who have recently 
made a study of amylase determination 
and our own clinical experiences will reveal 
an increase in blood amylase only in acute 
pancreatitis. This is about as reliable in 
the acute interstitial pancreatitis as in the 
more fulminating forms except that a 
normal or low reading may be encountered 
more frequently in the latter group. The 
level rises from its normal* of go to 150 
within a few hours, and in a day or two 
may be as high as 1000. It falls gradually 
until the normal threshold is reached, 
usually within two or three days after 
onset of symptoms. It has been noted re- 
peatedly that the level of blood amylase 
may return to normal many days before 


* Readings are expressed in terms of milligrams of 
sugar produced by the amylolytic action of 100 c.c. of 
serum on a given amount of starch. In the series herein 
reported the Somogyi modification of the Wohlgemuth 
test was used. See reference 29. 
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depressed, presumably because at the time 
the blood was collected the parenchyma of 
the pancreas was so totally destroyed that 
no secretion of enzyme was taking place. 


the symptoms subside, although on numer- 
ous occasions there will be a direct correla- 
tion between the return of blood amylase 
to normal and the subsidence of symptoms. 
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Fic. 2. The elevation of blood amylase with subsequent rapid fall, as 
shown above during two attacks of epigastric pain, represents a 
more typical response than some of the curves shown in Figure 1. 
The fact that gallstones were found in the stool following each of 
the two attacks suggests very strongly that the passage of the 
stones was an important factor in the production of the pancre- 
atitis, which was of the edematous type, as demonstrated later at 
operation. Whether or not the stone produced a one-way channel 
allowing reflux of bile into the pancreatic duct, or whether the 
stone caused obstruction of the pancreatic duct by compression as 
it was being passed, cannot be determined. The fact that no evi- 
dence of bile in the pancreas was noted at operation might indicate 
that the latter mechanism was the more probable. 


Apparently, observations on the urinary 
diastase*® have about as much diagnostic 
value as the blood amylase. Gray and 


On rare occasions an increase in blood 
amylase will be found to exist over a period 
of greater duration, but usually only as 


secondary exacerbations, as was noted in 
one of the cases in the series herein re- 
ported. (Fig. 2.) As previously stated, in 
the fulminating type of acute pancreatic 
necrosis, the blood amylase occasionally 
may not be elevated, but may even be 


Somogyi* have shown that although there 
is more amylase in the urine than in the 
blood, there is a greater individual varia- 
tion in the same patient. The ratio of 
urinary to blood amylase may vary all the 
way from 2 to 1 to6 to 1. The urine amylase 
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remains elevated twenty-four hours longer 
than the blood amylase and is lowered by 
renal disease. 

In over 50 per cent of instances of pan- 
creatic cyst the test will be positive. In 
carcinoma of the pancreas the test will 
reveal an increase in blood amylase in only 
a small percentage of cases; in chronic 
pancreatitis the test is practically always 
negative. A negative test may then be of 
little value diagnostically, but in none of 
the various reports reviewed in the litera- 
ture did the author encounter an elevated 
reading except when serious pancreatic 
disease was present. 

Considerably more difficulty is encoun- 
tered in interpreting low blood amylase 
readings. Early reports by various workers 
concluded that they were explained by a 
fibrosis and atrophy of the gland, but more 
recent work (Somogyi) suggests that on 
many occasions at least, the low readings 
are indicative of hepatic disease. This as- 
sumption is supported by a patient recently 
observed by the author. The blood amylase 
readings in this patient were consistently 
low over a period of three or four weeks’ 
observation. At operation, the pancreas 
appeared normal, but a huge mass in the 
upper abdomen proved to be a liver riddled 
and practically destroyed by innumerable 
cysts measuring from 0.5 to 25 cm. in 
diameter. 

On the other hand, it is very common to 
observe the recession of an elevated blood 
amylase extend far below normal in pa- 
tients having acute pancreatitis, as proved 
by operation, and with a liver presenting 
very little, if any, evidence of disease. It 
appears that the low readings might be 
explained on the basis of two possibilities. 
In one group an hepatic disease might be 
the most important factor. In the other 
group it appears logical to assume that 
when the amylase is elevated considerably 
above normal by the pancreatic disease, 
secretion of amylase by the liver, as well 
as by the pancreas, is held down to a 
minimum and returns to normal slowly 
(clinically eight to twenty days) after the 
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pancreatic obstruction is released. Many 
similar physiologic responses can be re- 
lated. A very dramatic example is the 
control of the amount of secretion of insulin 
by such simple procedures as alterations in 
diet. 

Treatment. Treatment of interstitial 
pancreatitis should be conservative during 
the acute stage. It will usually be neces- 
sary to administer subcutaneous saline and 
intravenous glucose, particularly if the 
patient is vomiting. Since the majority of 
patients with acute pancreatitis also have 
gall-bladder disease, they should be ob- 
served with this possibility in mind during 
convalescence, and x-ray studies made. 
Any operative procedures are therefore 
directed toward relief of the gall-bladder 
disease. Obviously, operations on_ this 
organ will be tolerated better if postponed 
until the acute symptoms have subsided 
and the blood amylase has returned to 
normal. In the small series of patients 
herein reported, all but two of which were 
acute, but of interstitial type, that policy 


was adopted (except Case v), and there 
were no fatalities in this group. 
Cholecystectomy with removal of stones 
in the common duct (if present), is usually 
the treatment indicated. Many surgeons 


are reluctant to remove the gall-bladder 
in the presence of pancreatitis, on the basis 
that the pancreatitis may produce an 
obstruction of the common duct and the 
gall-bladder be needed later for an anas- 
tomosis with the stomach or duodenum. 
The author, however, is inclined to agree 
with the opinion expressed by Jones* w shen 
he remarked that in about 2500 cases of 
cholelithiasis and cholecystitis he had 
never been obliged to do a cholecystgastros- 
tomy for chronic pancreatitis in the absence 
of carcinoma. 

Considerable disagreement exists as to 
whether acute hemorrhagic or necrotic 
pancreatitis should be treated by operation 
or be treated conservatively at first, and 
followed by operation on the biliary tract 
later, as indicated. Advocates of radical 
therapy advise laparotomy as soon as the 
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shock (if present) is treated. Operative 
procedures consist of splitting the capsule 
of the pancreas with insertion of a drain 
down to this organ, cholecystostomy and 
choledochostomy as indicated. It is agreed 
that cholecystectomy should very rarely be 
performed at this time. Advocates of con- 
servative therapy contend that drainage 
of the pancreas is not possible by splitting 
the capsule, and that more lives will be 
saved if operation is deferred and per- 
formed as indicated (on the biliary tract) 
at a later date after acute manifestations 
have subsided. 

Obviously, if differentiation between 
acute pancreatitis and other emergencies, 
such as perforation of a peptic ulcer, is 
impossible, an emergency operation will 
probably be indicated. If suppurative 
pancreatitis is present, as will be indicated 
by the persistence of fever and increase in 
the abdominal signs, emergency operation 
for drainage of the abscess will likewise be 
indicated. The author is inclined to favor 


conservative therapy in all types of acute 
pancreatitis except the suppurative type 
and in those cases when differentiation 
cannot be made from such emergency 
lesions as perforated peptic ulcer. A more 
detailed discussion of treatment may be 
found 


PROTOCOLS OF CASES 


Case 1. T. C., a female of 40, three years 
before entrance had had an operation for 
severe pain in the right upper quadrant which 
was noted one hour after eating. Fat necrosis 
was noted at operation which was performed 
several days after onset. Cholecystostomy was 
performed, and the patient was relieved for two 
years following operation. 

Three weeks before her present admission she 
developed pain in the right and left side of the 
upper abdomen with nausea and persistent 
vomiting. Slight icterus was noted for a few 
days shortly after admission, as were also mild 
fever and an occasional chill. The maximum 
leucocyte count was 25,000. The maximum 
blood amylase was 430. It had dropped to 
normal (160), as had also the temperature 
several days before operation was performed. 
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At operation stones were found in the gall- 
bladder and common duct. The pancreas was 
moderately enlarged and nodular, particularly 
at the head. Areas of fat necrosis were seen. 
The gall-bladder was removed and the common 
duct opened. Two stones were removed from it 
and a T-tube put in. Post-operative course was 
uneventful. 

Case. B.S., a female of 38, was admitted 
to the hospital about three years previously 
with a history of severe colicky pain in the 
epigastrium and right upper quadrant of five 
days’ duration; radiation of pain posteriorly 
was likewise complained of. There was a history 
of dyspepsia, belching, etc., of four years’ 
duration. During the acute attack of pain; 
nausea and vomiting were present, and there 
was muscle spasm over the entire upper abdo- 
men. Pain persisted and operation was per- 
formed one week after entry. Stones were found 
in the gall-bladder. Numerous areas of fat 
necrosis were noted about the omentum. Be- 
cause of the critical condition of the patient, the 
stones were removed from the gall-bladder, 
but only a cholecystostomy was performed. 

The patient remained reasonably well until 
five days before her present admission, at which 
time she was seized with pain in the upper 
abdomen similar to that on previous attacks, 
except that no vomiting was present. Nausea 
was present, however, with headache and a 
troublesome vertigo. The leucocyte count was 
10,500. There was no fever. The blood amylase 
was 1008 on admission, and over a period of 
twelve to fourteen days gradually fell to a 
normal of gg. 

At operation (by Dr. C. B. Puestow) stones 
were found in the gall-bladder and common 
duct. Fat necrosis was present. The gall-bladder 
was removed, as were also the stones in the 
common duct. A T-tube was anchored in the 
common duct. 

Biopsy of the pancreas revealed only a slight 
infiltration of lymphocytes and polynuclear 
cells, supporting the assumption that in many 
instances the chief lesion in acute edematous 
pancreatitis is an obstructive one without any 
digestive action taking place (see text). Con- 
valescence was uneventful and the patient left 
the hospital on her fourteenth post-operative 
day. 

Case. E.C., female, age 36, reported the 
onset three years previous of an attack of pain 
in the upper abdomen radiating to each side 
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and posteriorly. The attack lasted several 
hours, but residual tenderness in the right upper 
quadrant remained for several days, and she 
has had numerous attacks of similar nature. 
Between attacks the patient had dyspepsia 
and noted that fried and greasy foods caused 
considerable distress. No jaundice at any time. 
Her last attack of pain started twenty-four 
hours before entry, and was particularly severe. 

On admission, there was tenderness in the 
entire upper abdomen with moderate muscle 
spasm. After a few days the tenderness de- 
creased, but remained most acute in the left 
upper quadrant. There was no fever. The 
leucocyte count varied from 12,000 to 16,000. 
The blood amylase on the day of admission, 
which was only twenty-four hours after the 
onset of the attack, was 356. Six and eight days 
later it had dropped to 186 and 128 respectively. 

At operation the pancreas was enlarged to 
two and one-half times its normal size, and 
numerous areas of fat necrosis were found 
scattered about the abdomen. An area of local 
necrosis in the tail of the pancreas had pene- 
trated through the mesocolon. This area of 
necrosis lay directly under the point where the 
abdominal tenderness was most acute. Stones 
were present in the gall-bladder and common 
duct. Cholecystectomy and choledochostomy 
were performed, and the stones removed from 
the common duct. The abdomen was closed 
without drainage. 

Convalescence was slow, being complicated 
by a wound infection. The t-tube was left in 
place for ten weeks because pinching it off 
resulted in nausea and severe epigastric dis- 
tress, indicating that previous to the tenth 
week post-operatively, the pancreas still offered 
considerable obstruction to outflow of bile, 
but not sufficient to produce jaundice. 

Case iv. E. M., a female 61 years of age, 
traced the onset of her illness to an attack of 
dull pain in the epigastrium three years previ- 
ously. This pain gradually increased in severity 
and was associated with nausea and vomiting. 
It occurred usually in attacks lasting two or 
three days. Pain frequently radiated posteriorly 
toward the back in the midline and to the right 
and left as well. 

At examination upon entrance to the hospital 
she presented definite tenderness in the epi- 
gastrium extending over the region of the 
pancreas. There was a mass in this area. During 
her stay in the hospital she had two acute 
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attacks of pain in the epigastrium without fever 
or jaundice, in the first of which a single gall- 
stone was found in the stool, and in the second 
of which three gallstones were found in the 
stool. During each attack the blood amylase 
was elevated very sharply, but came down to 
normal within forty-eight hours. (Fig. 2.) No 
fever was associated with the attacks. The 
white blood count was 15,000. 

At operation the gall-bladder was removed 
and the common duct drained after removal of 
the stones. The pancreas was found to be 
enlarged two or three times and indurated, 
although no areas of fat necrosis were found. 
Convalescence was uneventful. 

Casev. M. M., a female, aged 50, had been 
in good health until May 1937, when she noted 
the appearance of sharp pain in the right upper 
quadrant, radiating posteriorly to the scapular 
region. She also noted radiation of pain to the 
left side posteriorly, but not so severe as on the 
right side. She had mild pain in the right upper 
quadrant constantly, but also had numerous 
attacks when pain was much more severe. 
Vomiting was present occasionally during 
attacks. Food seemed to increase the pain. Mild 
constipation had been present practically since 
the onset of symptoms. Two weeks before entry 
in the hospital, the patient noticed mild 
jaundice. 

Examination on entry revealed distinct but 
mild icterus. Tenderness in the right upper 
quadrant was acute with slight muscle spasm, 
and tenderness was also noted in the epi- 
gastrium, extending across into the left upper 
quadrant. Blood pressure was 130/80; tem- 
perature was normal. The highest white blood 
count was 15,000. The cholecystogram revealed 
no shadow. 

It was quite apparent that the patient had a 
pancreatitis along with a cholecystitis. Blood 
amylase, on admission, was 1,460. High amylase 
persisted for fourteen days along with mild 
tenderness and pain in the upper abdomen. 
Ordinarily we would have waited for the blood 
amylase to return to normal, but since it re- 
mained around 1,000, and the patient appeared 
to be a fair operative risk, we advised operation 
lest the pancreatic obstruction do more severe 
damage to the pancreas. 

At laparotomy the pancreas was found to be 
enlarged about three times, and was hard and 
nodular throughout. Several areas of fat nec- 
rosis were found. The gall-bladder was seriously 
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diseased, having a greatly thickened wall, but 
was small and contained no stones. The com- 
mon duct, which was dilated, was opened, but 
no stones were encountered. A t-tube was 
placed in the common duct and the gall-bladder 
removed. 

Recovery was uneventful, but the patient 
was a bit lethargic and listless and complained 
of troublesome weakness as if suffering from 
mild pancreatic asthenia. The blood amylase 
remained elevated for many weeks after oper- 
ation, a finding which is rarely encountered. 

Case vi. E. B., female, aged 50, had had 
numerous attacks of pain in the right upper 
quadrant for the past ten years, with vomiting 
frequent during attacks. Ten days before entry 
she had another attack, consisting of pain in 
entire upper abdomen with radiation to the 
right and left posteriorly. She vomited a great 
deal during the first few days. Headache, 
vertigo and weakness were prominent symp- 
toms. At the time of entry the patient still 
complained of upper abdominal pain. 

Examination revealed more tenderness in the 
left upper than in the right upper quadrant, 
but only slight muscle spasm. No fever or 
leucocytosis was present. The blood amylase 
was 63 on admission, dropped to 29 a couple of 
days later, but gradually returned to the lower 
limits of normal within four or five more 
days. 

At operation the gall-bladder was noted to 
contain stones and was badly diseased. It was 
removed. The common duct appeared normal 
and was not opened. Numerous areas of fat 
necrosis 2 to 5 mm. in diameter were noted, 
particularly about the pancreas, which was 
nodular, enlarged about two times and very 
edematous. An attempt was made to take a 
biopsy from the pancreas, but it was so friable 
and bled so profusely when traumatized that 
biopsy was not done. The liver was edematous 
and presented a granular surface indicating a 
definite hepatitis. Convalescence was unevent- 
ful and the patient left the hospital on the 
twelfth post-operative day. At the end of ten 
months, however, she was still complaining of a 
distressing dull pain in the epigastrium. 

Case vit. O. B., female, 25 years of age, 
reported the onset of the disorder eight weeks 
before entry, there had been severe pain in the 
entire upper abdomen, coming on an hour and a 
half after the noon meal. For a few days, she 
thought she had been mildly jaundiced. Within 
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a few days after onset, nausea and vomiting 
became so pronounced that she retained only 
water. She lost 60 pounds in eight weeks. 

Examination on entrance revealed marked 
tenderness over entire upper abdomen with 
mild muscle spasm. A questionable mass was 
palpable in the epigastrium. Mild fever (100 
degrees) persisted for ten days. The leucocyte 
count was 25,000. X-ray examination by 
barium meal revealed almost total obstruction 
of the duodenum. The blood amylase on ad- 
mission was 31, but rose to the lower limits of 
normal several days later. 

At operation the gall-bladder was found to 
contain many stones, but the wall of the fundus 
appeared practically normal. Many edematous 
vascular adhesions were present about the 
cystic duct, however. There was a large mass 
the size of one’s hand occupying the region 
of the pancreas and extending so far into the 
adjacent tissue as to compress the head of the 
duodenum. It was edematous but not fluctuant. 
Although it was obviously of inflammatory 
origin, it was not opened because very little 
if any pus appeared to be present. The common 
duct appeared normal and was not opened. The 
gall-bladder was removed. 

Convalescence was slow because of upper 
abdominal pain and a mild fever, but at time of 
discharge on the twenty-eighth post-operative 
day, the patient still complained of considerable 
abdominal pain which persisted with decreasing 
intensity for six months. At the end of this time 
she was apparently entirely well. 

Case vil. I. A., female, aged 44, reported 
that three months before admission she had 
had pain in the epigastrium, radiating to each 
side and posteriorly; she became nauseated and 
vomited shortly after onset. The next day, the 
patient noticed that she was jaundiced. Pain 
and jaundice persisted for about two weeks and 
subsided somewhat, but not completely. During 
the three months prior to admission she had 
several attacks of pain, accompanied by fever 
and by occasional chills. 

On entrance to hospital she was jaundiced 
(icterus index of 53), but had no fever. There 
was tenderness in the right upper quadrant and 
epigastrium, but no muscle spasm. 

Several days after entry, she developed chills 
and fever, and forty-eight hours later was oper- 
ated on as an emergency. Stones were palpable 
in the gall-bladder and common duct. Each 
was opened and the stones removed. The head 
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of the pancreas was enlarged about two times 
and was mildly indurated. No areas of fat 
necrosis were noted. A choledochostomy with 
a T-tube, and a cholecystostomy, were per- 
formed. The patient’s serious condition did not 
justify removal of the gall-bladder. 
Convalescence was very satisfactory except 
that for three weeks the jaundice lessened very 
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SUMMARY 


Although much confusion still exists as 
to the classification of acute pancreatitis, 
an attempt should be made to identify the 
type of disease, particularly since the 
treatment and prognosis are apt to be 
different in the various types. All cases of 
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| mos. after opera- 
tion. 


Still complaining of 


31 to 96 | Cholecys- | Required 6 mos. for 


vil 25 9 wks. Cont. | 101° 24,000} none Acute yes no 
F since sup. | tectomy | recovery 
onset | | | 
Vill 44 | 3 mos. | Cont. | ° | 21,000) deep Acute yes yes 54 Had complete block of C.D. by 
F since } edema | stones. Acute sup. cholangitis re- 
onset | | quired emergency cholecystos- 


tomy and choledochostomy 


little, if any. Serum amylase four weeks after 
operation was slightly below normal (54). The 
patient continued to feel very well, having no 
symptoms besides jaundice. Choledochogram 
revealed an obstruction at the sphincter of 
Oddi, apparently due to the pancreas and not 
to stone. Shortly after this the jaundice began 
to lessen and within three more weeks was 
entirely gone. Removal of the t-tube was fol- 
lowed by closure of the fistula a few days later. 
Apparently, the obstruction of the terminal 
end of the common duct was produced by the 
pancreatitis which was slow in subsiding. 


acute pancreatitis may be divided roughly 
into an acute edematous (interstitial) type, 
and an acute hemorrhagic or necrotic 
type. It is possible that the acute edema- 
tous type is caused primarily by obstruc- 
tion, whereas the main factor in the 
production of the hemorrhagic or necrotic 
type is the development of tryptic digestion 
within the gland. The clinical manifesta- 
tions of the two groups may be very similar 
indeed, except that the acute edematous 
type is invariably the milder and is never 


F 
IV 61 3 yrs. | yes yes 
F — 
| 
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associated with shock. It should be remem- 
bered that an acute pancreatitis, particu- 
larly of the edematous type, may readily 
be overlooked unless the pancreas is 
palpated. Areas of fat necrosis may like- 
wise be overlooked unless special care is 
taken to search for them, particularly 
since they are occasionally located only 
along the surface of the pancreas. 

The value of the blood amylase test as a 
diagnostic aid has been discussed. From 
the experiences of the author and others 
who are using this test, it appears that a 
rise in the blood amylase level is rather 
consistently encountered, particularly in 
the acute edematous type early in the 
disease. It is significantly true that the 
rise in the blood amylase may persist no 
longer than two or three days. The level 
may then fall to normal, or more commonly 
in the author’s experience, below normal. 
Obviously, if the patient is not seen during 
the first two or three days of the attack, the 
blood amylase test may be of no diagnostic 
value. This fact must be remembered lest 
the test receive undue condemnation. 
However, the author has noted the per- 
sistence of a high blood amylase in several 

cases for many days after the onset of the 
attack. 

The treatment of the acute edematous 
type appears definitely to be conservative. 
After the acute phase of the disease has 
receded, attention should then be directed 
toward operative correction of the chole- 
cystic disease which is so frequently present 
in acute pancreatitis. There is difference 
of opinion as to the treatment of acute 
hemorrhagic or acute necrotic pancreatitis. 
Many surgeons advise immediate opera- 
tion. Others advise conservative treatment 
and operation on the biliary tract later, as 
indicated. The author is inclined to favor 
strongly the latter method of treatment. 
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Diseases of the pancreas cannot often be diagnosed by our present 
methods. If greatly enlarged (tumor, cyst, hemorrhage), it may become 
palpable as a deep epigastric tumor, but we are rarely able to differentiate 
such tumors from those of the retroperitoneal structures. 

From—*“ Physical Diagnosis” by Richard C. Cabot (William Wood). 
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URING the past ten years a re- 
newed interest in the surgery of 
malignancy of the pancreas and 
the ampullary region has shown itself 
in the surgical literature. In 1927, Cohen 
and Colp' gave a complete summary of 
the literature of the operative treatment 
of carcinoma of the periampullar region 
of the duodenum. In 1935, Whipple, 
Parsons and Mullins? added twenty re- 
ported cases to the fifty-nine operated 
cases collected by Cohen and Colp. In 
1935, Hunt and Budd? collected seventy- 
six cases treated surgically. In 1937, 
Cooper‘ published a further review of the 
subject, and the latest addition to the 
surgery of carcinoma of the head of 
the pancreas is by Brunschwig,® who 
reports for the first time radical excision 
of the head of the pancreas by the two- 
stage method with certain modifications. 
A review of these papers shows that at 
best the immediate results were not good 


TABLE I 
ANALYSIS OF SEVENTY-SIX CASES OF RADICAL REMOVAL 
oF AMPULLARY CARCINOMA* 


Per 


Operation | Cases | Deaths 
Cent 
Transduodenal excision.............. 63 24 | 38 
Transduodenal excision only....... 20 9 45 
Transduodenal excision with reim- 
plantation of ducts............. 19 4 21 
Transduodenal excision with reim- 
plantation of ducts with internal 
or external drainage...... ‘i. 5 45.4 
Transduodenal excision without re- 
implantation of ducts, with inter- 
nal or external drainage......... 13 6 46 
Resection of duodenum.............. 9 3 33 
Retroduodenal excision............. 4 2 50 
76 29 39 


* After Hunt and Budd.* 


SURGICAL TREATMENT OF CARCINOMA OF THE 
AMPULLARY REGION AND HEAD OF 

THE PANCREAS* 
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and the late results were worse. (See Table 
1.) Unfortunately, many of the cases 
reported as surviving the surgical proce- 
dures have no follow-up data on which to 
base late results. But as one studies these 
reported cases, and especially if he has 
had experience in surgery of this region, 
the following points seem evident: 

1. The efforts to remove the growth in 
one stage resulted fatally more often than 
when the operation was done in two stages. 

2. The procedures, in either one or two 
stages, in which only a local removal of 
the growth was done, carried with them a 
higher mortality than the radical two-stage 
procedure with resection of the duodenum, 
common duct and pancreas and closure of 
the pancreatic stump. 

3. The radical two-stage procedure car- 
ries out the principle of cancer surgery 
in excising en bloc tissues wide of the 
growth. In carcinomas of the ampulla 
this principle is applicable because exten- 
sion of the growth from the papilla has 
been found to be either into the neighboring 
pancreas or up along the mucosa of the 
common duct. 

4. The two-stage procedure is both 
theoretically and by experience more 
logical and more sound than the one- 
stage operation. These patients are deeply 
jaundiced, poorly nourished, depleted and 
threatened with the hazard of uncon- 
trollable hemorrhage and shock in an 
extensive operation. 

5. Local excision of the ampulla of Vater 
through the duodenum with reimplanta- 
tion of the common duct carries the danger 
of the complication of peritonitis and 
duodenal fistula. 


* From the Department of Surge ry, Columbia University College of Physicians and Surgeons, New York City. 
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It was the above considerations that led 
us to devise the radical two-stage procedure 
reported before the meeting of the Ameri- 
can Surgical Association in June, 1935 and 
published in the Annals of Surgery in 
October, 1935. Since then we and others 
have had further experience with this 
operation. We feel that time has demon- 
strated certain defects in the operation 


but not in the fundamental principles of 


radical excision en bloc of the tumor by a 
two-stage procedure. In the patients on 
whom we carried out the gastrojejunos- 
tomy, ligation of the common duct and 
cholecystogastrostomy in the first stage 
followed in two to three weeks, after clear- 
ing of jaundice, by the excision en bloc 
of the major portion of the duodenum 
and the ampulla with the lower common 
duct with surrounding portion of the head 
of the pancreas and closure of pancreatic 
stump, we found that a recurring cho- 
langitis and liver infection compromised 
the result and shortened the probable 
survival of the patients who otherwise had 
done well. 

We found that notwithstanding a large 
stoma made at the first operation between 
the gall-bladder and the stomach, a narrow- 
ing took place due to the strong contrac- 
tions of the gastric musculature. This 
same vigorous peristalsis forced food par- 
ticles and gastric secretions coming down 
the Magenstrasse into the gall-bladder and 
made the proper emptying of bile difficult. 
Stasis of infected bile favored a chronic 
cholecystitis and cholangitis. The lack 
of pancreatic secretions did not seem to 
impair the patients’ nutrition. In fact, in 
two of our patients, carefully measured 
twenty-four hour fat intake showed that 
over 80 per cent of the fat was utilized and 
only 15 per cent could be recovered in the 
stools. One of these patients gained 40 
pounds and the other 42 pounds and both 
maintained their gain. 

Because of the occurrence of cholecystitis 
and cholangitis we have changed our plan 
of procedure. To shorten the first stage we 
intend in our next patient to ligate the 
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common duct below the cystic duct and do 
an antecolic cholecystojejunostomy on the 
Roux principle of anastomosing the distal 


Gall bladder 


Common D. 


Gast 
denal A: 


Fic. 1. First stage. 


cut end of the jejunum to the fundus of 
the gall-bladder, with an end-to-side anas- 
tomosis of the proximal cut end of the 
jejunum to the side of the jejunum 10 to 
12 cm. below the cholecystojejunostomy. 
(Fig. 1.) 

After three weeks the second stage 
should be done, with first a gastrojejunos- 
tomy, followed by an excision of the 
descending or second portion of the duo- 
denum, the ampulla of Vater with the lower 
end of the common duct and a wedge- 
shaped portion of the head of the pancreas, 
with ligation of the cut end of the pan- 
creatic duct and closure of pancreatic 
stump. (Figs. 2 and 3.) 

We believe an antecolic cholecysto- 
jejunostomy will make it easier to carry 
out the second stage than a_ posterior 
cholecystojejunostomy. 

We have done this first stage in three 
patients without the development of a 
cholangitis. In the first of these three 
patients we were not certain that there 
was a tumor causing ampullary obstruc- 
tion. The patient made such a remarkable 
recovery, with return to normal weight 
and strength that we did not urge the 
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second stage. He had an _ exceedingly 
responsible position in Washington, re- 
turned to his work and after six months 


2 


rac. 2. 
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that the procedure is based upon a sound 
rationale and upon the principles of radical 
cancer surgery. 


Retroperitoneal 
area to be drained 


Fic. 3. 


Fics. 2 AND 3. Second stage. 


of freedom from all symptoms and very 
active work, he suddenly had a severe 
hematemesis. After ten days of observation 
with continued occult blood in his stools, 
we explored him and found an infiltrating 
growth in his duodenum and _ pancreas. 
He died several days later. Autopsy 
showed a carcinoma of the head of his 
pancreas with metastases to his liver. 
But he was not jaundiced, did not have a 
cholangitis and his cholecystojejunostomy 
was functioning well. 

The procedure was followed in two other 
patients, one with an infiltrating carcinoma 
of the duodenum, the other with a car- 
cinoma of the head of the pancreas with 
liver metastases. These patients are still 
living, one and three months after opera- 
tion, respectively. 

This proposed procedure will have to be 
tried on a suflicient number of patients 
with a five year follow-up before any 
definite conclusions can be drawn as to 
its efficacy in dealing with what otherwise 
is a fatal disease. We believe, however, 


Attention is again called to Brunschwig’s 
report on pancreatoduodenectomy. In this 
operation he carried out for the first time 
the radical two-stage procedure for car- 
cinoma of the head. He used a loop of 
jejunum for the gall-bladder anastomosis, 
with a side-to-side jejunojejunostomy. This 
may have advantages, but we believe the 
chances of constriction through the rent in 
the mesocolon might cause stasis, and for 
this reason we prefer the anterior chole- 
cystojejunostom yon the Roux principle. 

It must be realized that as a rule, the 
carcinomas of the head of the pancreas 
are much more malignant, tending to 
rapid metastasis to the liver, as compared 
with the carcinomas of the papilla and 
lower choledochus. However, in an early 
case, the differential diagnosis is impossible 
and for this reason attempts should be 
made in the small growths to carry out 
the two-stage procedure. 

To date the writer has records of eleven 
such operations having been done, as 
follows: 
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Trout (Personal communication): The 
entire procedure was carried out in one 
stage. Patient died within a few hours after 
operation. 

Janes (Personal communication): First 
Case: Operation was well tolerated. Patient 
died of pneumonia on the fifth day. 
Second Case: Operation successful, but 
patient developed a biliary fistula. Late 
result not known. 

Hollenberg (Personal communication): 
A successful removal with a four month 
follow-up. A small pancreatic fistula com- 
plicated convalescence. 

Orator (Zentralbl. f. Chir., 63: 1476, 
1936): A successful removal with a three 
month follow-up. 

Presbyterian Hospital Series. Parsons: 
Successful removal. Patient well for seven 
months with gain of 40 pounds. Then 
readmitted and died with cholangitis and 
multiple liver abscess. 

Whipple: Successful removal. Living and 
well with gain of 30 pounds two years after 
operation. Has had two attacks of mild 
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jaundice with fever which cleared under 
medical treatment. 

Schullinger: Patient died of pneumonia 
on second day. 

Whipple: Patient died of a subphrenic 
abscess on sixteenth day. 

Janssen: Carcinoma of head of pancreas 
involving duodenum. Patient died on 
tenth day of asthenia and biliary fistula. 

Whipple: Patient living and improving 
two weeks after operation. 
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INTRODUCTION 


N spite of the many refinements in 

diagnostic methods and the great 

variety of new laboratory procedures 
which have been developed during the past 
few decades, the differential diagnosis of 
obstructive jaundice remains nearly as 
difficult as it was some fifty years ago 
when Courvoisier' first formulated his now 
famous law. This law, well known to 
students of medicine, is concerned with 
the differentiation between those obstruc- 
tions of the common duct due to stones 
and “obstructions of other kinds.”’ Liter- 
ally translated, it is as follows: “‘With 
obstruction of the common duct by stone, 
dilatation of the gall-bladder is rare; the 
organ is usually shrunken. With obstruc- 
tion of other kinds, on the contrary, 
distention is the rule; shrinking occurs in 
only one-twelfth of these cases.” 

For all practical purposes, “‘the obstruc- 
tions of other kinds” referred to by 
Courvoisier are the cancerous obstructions 
due either to a primary or secondary nodule 
so situated that it is capable of occluding 
or compressing the ductus choledochus. 
Such obstructions caused by malignant 
disease are usually found in the lower 
portion of ‘the duct and are ordinarily 
considered as being due to a primary 
carcinoma of the head of the pancreas. 
Concerning cancer in this location, Gra- 
ham? has pointed out that “within an area 
having a radius of not more than 0.5 cm., 
a carcinoma may arise in any one of the 
following structures: (1) the ampulla of 
Vater; (2) the end of the common bile 
duct; (3) the end of the duct of Wirsung; 


(4) the glandular tissue at the head of the 
pancreas; and (5) the duodenal mucous 
membrane covering the biliary papilla.” 
In 1914, Crohn? also called attention to 
this fact and contended that the site of the 
neoplasm could usually be determined by 
careful examination of the duodenal con- 
tents. Moreover, the presence of carcinoma 
in the pancreas is not necessarily confined 
to the head of the gland, but as is indicated 
by numerous recorded instances, the neo- 
plasm may arise from the body or tail of 
the organ. In such cases, jaundice may 
either be absent throughout the entire 
course of the disease, or else appear only 
during the late stages. 

In view of the advanced stage of the 
disease and the hopeless condition of most 
of the patients applying for surgical aid, 
the precise point of origin of such a carci- 
noma may appear to be largely a matter of 
academic interest. However, reports of 
successful resections of the lower end of the 
common duct for cancer, usually performed 
by means of a transduodenal approach, 
have appeared fairly frequently in the 
recent surgical literature (Potter, Judd,° 
Walters,® Hunt’). Having in mind the more 
elaborate surgical procedures for dealing 
with these lesions, such as the one proposed 
by Whipple, Parsons and Mullins,’ and 
the newer methods for resection of the 
tail of the pancreas as suggested by Clute,’ 
and by Rives, Romano and Sandifer," the 
subject perhaps merits a renewed interest. 

For these reasons the present study was 
undertaken. An attempt was made first, 
to determine the relative incidence ol 
carcinoma in these various adjoining struc- 
tures and, second, to clarify if possible 


* From the Department of Surgery, University of Michigan. 
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the early clinical picture in order to facili- 
tate diagnosis at a time when more 
patients might be candidates for radical 
surgery. Accordingly, the records of all 
cases of carcinoma of the pancreas and 
extrahepatic bile ducts, observed in the 
University Hospital from July 1, 1925 to 
July 1, 1937, were assembled for review. 
During this twelve year period, a final 
diagnosis of carcinoma of the pancreas or 
extrahepatic bile ducts was recorded in 
158 instances. During this same period 
there were 246,986 patients admitted to 
the medical and surgical wards of the 
hospital. This last figure indicates only new 
admissions and does not include re-entries 
or return visits. Thus the incidence of 
carcinoma of the pancreas and major bile 
ducts among hospital patients was one in 
1,563. It will be noted from Table 1 that in 


TABLE I 
DIAGNOSIS IN 158 CASES 


} 
No. of 


Per 

Method of Diagnosis | Guten | Come 

1. Surgical operation............... 7 50.0 
2. Surgical operation and necropsy. . . 10 6.33 
20 12.66 
4. Clinical diagnosis only........... | 49 | 31.01 


forty-nine of these cases, the diagnosis was 
based upon clinical data only. Because of 
the possibility of mistaken diagnoses in 
this group, it was believed that the study 
would be of greater value if only those 
cases in which the diagnosis was verified 
by operation or necropsy, were utilized 
for the statistical survey. Accordingly the 
detailed study was limited to the remaining 
109 case records. It will be noted that there 
were seventy-nine operative diagnoses and 
thirty necropsy diagnoses. 

Table 11 gives the anatomic location of 
the primary lesion as it was determined by 
the operating surgeon or prosector. Accord- 
ing to these observations, the lesion in- 
volved the head of the pancreas, either 
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alone or as part of a more extensive process, 
in nearly 60 per cent of the cases, while 
the body of the gland, alone or along with 
the head or tail or both, was affected in 
30 per cent of the group. Carcinoma of the 
common duct, including the ampulla of 
Vater, was found in approximately 17 per 
cent. Thus from these data which were 
obtained chiefly at the operating table, the 
head of the pancreas was found to be 


TABLE I! 
LOCATION OF PRIMARY LESION IN 109 VERIFIED CASES 


Location No. of Per 

| Cases | Cent 

1. Head of pancreas............... 49 | 44.95 
2. Body of pancreas........... - 14 12.84 
3. Head and body of pancreas...... 7 6.42 
4. Tail of pancreas. » ates I 0.92 
5. Body and tail of pancreas. bewedens 3 2.75 
6. Entire pancreas............. : 9 8.26 
7. Common duct.................. 9 8.26 
109 100.0 


affected more frequently than any other 
single region, while a primary carcinoma 
of one of the major bile ducts was noted in 
about one-fourth of the cases. As will be 
emphasized later, at the time of operation 
it is frequently impossible to determine by 
palpation alone the exact site of the pri- 
mary lesion. This is especially true in the 
advanced cases when contiguous structures 
have been involved, and in such cases the 
exact point of origin can only be told with 
certainty by post-mortem examination 
with histological study of the tissues. 


AGE AND SEX INCIDENCE 


Table 111 shows the distribution of the 
109 cases according to sex and age. The 
ratio of men to women was approximately 
two to one. These findings are in accord 
with those of other observers (Muirallie,'! 
DaCosta,'? Speed,'* Futcher,'* Ancelot,” 
Leven,'® and Friedenwald and Cullen"). 


Rienhoff and Lewis found a somewhat 
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higher incidence among males (3:1) as did 
Rives, Romano and Sandifer (4.3:1), while 
in Kiefer’s'® series of thirty-three cases, 
there were 18 males and fifteen females. 


TABLE III 
AGE AND SEX INCIDENCE 


| No. of | Per 


Sex Cases | Cent 
| 75 | 68.81 
109 |100.0 


Distribution of Cases According to Age 


Age No. of Cases Per Cent 
20-29 I 
30-39 5 4.59 
40-49 16 14.68 
50-59 42 38.54 
60-69 34 31.20 
70-79 10 
80-89 I gI 
109 100. 


| 


The youngest patient was 29 years old and the oldest 
82 years; the average age was 56.9 years. 


With regard to the age distribution, it 
will be noted that nearly 85 per cent of the 
patients were in the so-called cancer age, 
i.e., between 40 and 70, and that the 
disease was quite uncommon in patients 
under 40. The average age for the group 
was 56.9 years. 


CLINICAL MANIFESTATIONS 


HISTORY 


Weight Loss. Loss of weight was the 
symptom common to the largest number of 
patients; it was absent in only five of the 
ninety-five cases in which the records were 
complete on this score. Definite mention of 
weight loss was therefore found in 94.74 per 
cent. The weight loss was usually rapid 
and frequently considerable, as is shown in 
Table tv, where it is seen that the amount 
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in nearly one-seventh of the cases exceeded 
40 pounds (18.2 kg.) and in the one case 
in which the greatest loss was recorded, 


TABLE Iv 
WEIGHT LOSS IN 95 CASES 


| No. of | Per 


Number of Pounds Lost “ . 
| Cases | Cent 
2. 1-10 pounds incl............... 4 4.21 
3. 11-20 pounds incl.............. | 20 | 21.05 
4. 21-30 pounds Imcl.............. | 22 | 23.16 
5. 31-40 pounds incl.............. 14 | 14.74 
6. 41-50 pounds incl.............. 6 6.32 
7. 51-60 pounds incl.............. 6 6.32 
8. 61-70 pounds incl.............. o 
g. 71-80 pounds incl.............. I 1.05 
10. History of definite weight loss 
amount not recorded............ 17 17.89 
Records incomplete................. 14 


Greatest weight loss recorded—76 
pounds (34.6 Kg.)..... 
Average weight loss—30.3 pounds 


amounted to 76 pounds (34.6 kg.). The 
average amount of weight lost in the 
seventy-three cases in which definite figures 
were available was 30.3 pounds (13.8 kg.). 
These figures are approximately the same 
as those reported by other observers. Thus 
Kiefer found the average weight loss in his 
series to be 28 pounds, Levin 32 pounds, 
Hick and Mortimer” 37 pounds, Futcher 
32 pounds, Eusterman*! 29 pounds and 
Mussey”? 26 pounds. Considering the fact 
that the average duration of symptoms 
was 5.5 months, the average weight loss 
per month amounted to 5.5 pounds (2.5 
kg.). This is practically the same as Kiefer 
found in his Brigham Hospital series. Since 
loss of weight is such a general symptom 
and one found in such a variety of chronic 
conditions, particularly malignant disease, 
its presence is not of great diagnostic 
import. The most significant feature of 
weight loss in pancreatic cancer is the 
extreme degree of the emaciation and the 
rapidity of its development. 

Jaundice. Table v indicates the relative 
frequency of the other symptoms com- 
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monly ascribed to carcinoma of the pan- 
creas. It will be noted that with the 
exception of weight loss, jaundice occurred 


TABLE Vv 
FREQUENCY OF COMMON SYMPTOMS 
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No. of | Per 


Symptoms | Cases | Cent 
83 | 76.15 
5. Nausea and vomiting............ 32 29. 36 
Ir | 10.09 
5 4.59 


with greater frequency in the history 
than any of the other symptoms, it being 
a definite complaint in eighty-three cases, 
or 76.15 per cent of the group. Jaundice 
alone was the chief complaint and the one 
for which medical advice was sought in 
thirty-nine cases, or 35.78 per cent (Table 
v1). If to this are added those cases in 


TABLE VI 
CHIEF COMPLAINTS 
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tioned in thirty-seven, or 44.6 per cent 
of the jaundiced cases and occurred once 
as the chief complaint and once as the 
initial symptom. 

Pain. Contrary to the usual statement 
that the clinical picture of carcinoma of 
the pancreas is one of progressive painless 
jaundice, pain was a prominent symptom 
in this series, as it occurred in two-thirds 
of the cases. In the non-icteric patients, 
notably those with lesions in the body or 
tail of the pancreas, it was almost always 
the chief complaint as well as the initial 
symptom. It was a major symptom in all 
such cases. A separate report of these cases 
has been made previously by the author.” 

In the group of cases now under con- 
sideration, abdominal pain alone was the 
chief complaint in thirty cases, or 27.52 per 
cent, while pain in conjunction with 
jaundice, tumor mass or weakness, was the 
chief complaint in twenty more cases, or 
18.34 per cent. Thus it appeared in the 
chief complaints in fifty cases, or 45.86 per 
cent of the group. As shown in Table vu, 


TABLE VII 
INITIAL SYMPTOMS 


No. of | Per 

Symptom Cases | Cent 
1. Abdominal pain................ 51 46.80 
4. Nausea and vomiting........... 7 6.42 
6. Jaundice and abdominal pain... . 2 1.83 
7. Increasing constipation.......... 2 1.83 
ous eens I .92 
9. Abdominal tumor. . I .Q2 
10. Ascites and pain................ I 92 
109 100.0 


Complaint No. of | Per 
Cases | Cent 
30 | 27.52 
3. Jaundice and abdominal pain... . 15 13.76 
4. Jaundice and weakness.......... 9 8.26 
5. Weakness and weight loss....... 6 5.50 
6. Abdominal pain and tumor...... 2 1.83 
7. Weakness and abdominal pain... 2 1.83 
8. Abdominal pain, tumor and jaun- 
9. Abdominal tumor............... I .Q2 
11. Nausea and vomiting........... I .g2 
12. Increasing constipation..........| I 


which jaundice occurred as the chief com- 
plaint in combination with other symp- 
toms, the total is sixty-four cases, or 
58.72 per cent, and in combination with 
abdominal pain was the initial complaint 
in two additional cases. Pruritus was men- 


abdominal pain alone was the most com- 
mon initial symptom, being the first 
evidence of departure from normal health 
to be noted by the patient in nearly 
one-half of the cases. The frequent occur- 
rence of abdominal pain in pancreatic 
carcinoma has been emphasized by other 
writers. Thus Rienhoff and Lewis in their 
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review of the Johns Hopkins Hospital cases 
reported it in 87.16 per cent; Rives, 
Romano and Sandifer in 77.4 per cent; 
Kiefer in 63.6 per cent; Friedenwald and 
Cullen in 83 per cent; Futcher in 58 per 
cent; Mussey in 88 per cent; and Levin in 
all of the cases studied. 

Elaborate descriptions are to be found 
concerning the character or type of pain 
in pancreatic cancer. In general they may 
be summarized as follows: (1) a boring or 
burning steady pain located in the mid- 
epigastrium and sometimes radiating into 
the back; (2) a colicky pain in the right 
upper quadrant, possibly with radiation 
to the right shoulder, and quite capable of 
simulating gallstone colic; and (3) a par- 
oxysmal type of pain beginning at or near 
the umbilicus. 

Such pain may be influenced by various 
factors. Thus relief is sometimes obtained 
by change in position, such as leaning 
forward, lying in the prone position, by the 
ingestion of food or soda, by vomiting, or 
by defecation. 

Various explanations have been offered 
to account for the pain. Among these are 
obstruction to the pancreatic or bile ducts, 
thus producing stasis of pancreatic secre- 
tion or bile, mechanical pressure on the 
celiac plexus, and direct infiltration of the 
pancreas associated with hemorrhage and 
pancreatitis. Leven reports one case in 
which post-mortem examination of the 
tissues in the region of the celiac plexus 
showed infiltration of the sympathetic 
nerve trunks by tumor tissue, resulting in 
marked compression of these nerves. The 
lower half of the celiac plexus is closely 
associated with the posterior surface of the 
body of the pancreas and many nerve 
fibers leaving the plexus perforate the sub- 
stance of the pancreas. Considering the fact 
that pain is especially severe in carcinoma 
of the body of the gland, and that the lesion 
is usually well advanced before symptoms 
appear, mechanical pressure or direct 
infiltration of nerve sheaths or of the nerve 
trunks themselves seems to be a plausible 
explanation. 
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In Tables vit and 1x an attempt has 
been made to tabulate the location and 
character of the pain in the seventy-two 


TABLE VIII 
LOCATION OF PAIN IN 72 CASES 


Per 
Cent 


of | 


Location 


. Right upper quadrant...........) 
. Mid epigastrium 
. Generalized over abdomen 
. Lower abdomen 
. Entire upper abdomen 
. Right upper quadrant and back.. 
. Epigastrium and back........... 
. Left upper quadrant 

10. Low back 


Total 


TABLE Ix 
TYPE OF PAIN IN 72 CASES 


Per 
Cent 


No. of 


Type of Pain “ 
yP Cases 


. Steady aching pain 

. Attacks of colic 

. Steady with intermittent colic... .. 
. Intermittent aching pain 


cases in which it was present. While the 
location was far from constant, the right 
upper quadrant and the mid-epigastrium 
were the regions most frequently men- 
tioned. A steady aching pain occurred in 
one-half of the patients complaining of 
pain. The most striking characteristic was 
the unusual severity of the pain, especially 
in the non-jaundiced cases, obviously much 
worse than the pain of peptic ulcer, gastric 
carcinoma or cholecystitis. In one-third 
of the cases, the pain occurred in attacks 
of colic and being often located in the right 
upper quadrant, as well as frequently being 
accompanied by jaundice, it occasionall) 
resulted in an incorrect diagnosis of chole- 
lithiasis or common duct stones. In eight 


Cases 

21 29.17 

19 26.39 

90.72 

6 8.33 

5 6.94 

5 6.94 

4 5.506 

3 4.17 

I 1.39 

I 1.39 

I 36 50.0 
2 24 33-33 
3 8 11.11 
4 4 5.50 
100.0 
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cases, there was the steady type of pain, 
with superimposed attacks of colic, while 
in four cases the pain, while not of the 
colicky type, was nevertheless intermittent 
in character. 

Weakness. From Table v it will be 
noted that next to jaundice and pain, a 
complaint of loss of strength occurred most 
often. Marked weight loss is usually accom- 
panied by loss of strength, and therefore 
in all probability weakness occurred in the 
majority of the patients. However, in 
45 per cent of the group, the asthenia was 
so marked that it constituted an important 
complaint. 

Constipation and Diarrhea. In over one- 
third of the cases constipation was a 
definite symptom, while diarrhea was 
specifically mentioned in one-eighth. While 
constipation is of such common occurrence 
in patients of this age group that its 
presence may not be of great diagnostic 
significance and might be regarded as 
purely incidental, nevertheless a reading 
of these case histories convinces ene that 
there was frequently an exaggeration of 
previous chronic constipation. Even though 
it had not previously been troublesome, 
when it developed during the course of the 
disease it was particularly marked. This 
latter finding is of considerable practical 
interest, especially in the non-jaundiced 
patients, Inasmuch as severe constipation, 
when found in a patient of middle age, 
associated with weight loss, abdominal 
pain, the presence of occult blood in the 
stools and indeterminate findings on roent- 
genologic examination of the colon, may 
lead to a mistaken diagnosis of carcinoma 
of the colon. 

From the standpoint of diagnosis, diar- 
rhea was less significant. While in the 
presence of jaundice the stools were acholic 
or hypocholic, the large, bulky, buttery 
stools said to result from the absence of 
the external secretion of the pancreas were 
not mentioned. Recent experimental work 
and clinical observations indicate that a 
large portion of the fats of ingested food 
can be utilized in the complete absence of 
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pancreatic secretion (McClure, Vincent 
and Pratt,’ Whipple, et al.). 

Nausea and Vomiting. Nausea, vomit- 
ing or both occurred with some frequency, 
being present in nearly one-half the cases. 
Various explanations have been given to 
account for the occurrence of these symp- 
toms. Among them are stimulation of the 
branches of the vagus, exclusion of bile 
and pancreatic secretions from the intes- 
tine, neoplastic invasion of the gastro- 
intestinal tract, or mechanical obstruction 
of the pylorus or duodenum from extrinsic 
pressure by neoplasm. In comparing this 
mixed group of cases with that of carci- 
noma of the body and tail of the pancreas, 
the incidence of nausea and vomiting was 
found to be considerably greater in yA 
mixed group, composed as it was of 
majority of jaundiced patients. In i 
previously reported group where biliary 
tract obstruction was absent, it was ob- 
served that nausea and vomiting were not 
frequent symptoms and when present were 
usually an accompaniment of paroxysms 
of pain and not important independent 
symptoms. Thus the suggestion that lack 
of bile and pancreatic juice are in part at 
least responsible seems plausible. 

Of the thirty cases coming to necropsy 
(see below) neoplastic invasion of the 
gastrointestinal tract was noted in only 
eight cases and actual mechanical obstruc- 
tion in only two. On the other hand, in the 
list of the eighty-nine operative cases, the 
findings were such in eight instances that 
in the judgment of the operator mechanical 
pyloric or duodenal obstruction sufficient 
to warrant posterior gastroenterostomy 
did exist. Similarly Rienhoff and Lewis 
reported that posterior gastroenterostomy 
was performed four times in 106 operations 
for carcinoma of the pancreas. Rives, 
Romano and Sandifer conclude that the 
explanation of nausea and vomiting prob- 
ably lies in the direct involvement by 
neoplasm of the pancreas itself. 

Duration of Symptoms. In Table x are 
shown the intervals of time, elapsing 
between the onset of symptoms and the 


270 American Journal of Surgery 


time of admission to the hospital. The 
shortest period of illness recorded was two 
weeks and the longest three years. In view 


TABLE X 
DURATION OF SYMPTOMS 


"No.of of | 


Duration 
Cases 


. I-3 months incl 

. 4-6 months incl 

. 7-9 months incl 

5. 10-12 months incl 

. 13-24 months incl 

. Over two years.......... 


Total | 109 |100.0 


Shortest duration of symptoms—two weeks. 

Longest duration of symptoms—three years. 

Average duration of symptoms—five and five-tenths 
months, 


of the notoriously rapid progress and rela- 
tively short life history of the disease, the 
histories of illness lasting over one year 
are perhaps open to some question. In such 
cases, It is quite possible that symptoms of 
antecedent chronic abdominal disease, such 
as chronic cholecystitis, cholelithiasis or 
peptic ulcer, may have merged with the 
earliest symptoms of the carcinoma. 

It will be noted from the table that in 
75 per cent of all of the cases the symptoms 
were of less than six months’ duration, the 
average duration for the entire group being 
5.5 months. It is interesting to compare 
this figure with the average duration of 
symptoms of 5.7 months in the earlier 
report concerning carcinoma of the body 
and tail of the pancreas. Thus since these 
two figures are practically identical, the 
duration of symptoms in this larger group 
including many patients with jaundice was 
almost precisely the same as in the group 
of cancer of the body and tail of the 
pancreas only. 

Since this average time interval between 
the beginning of symptoms and the time 
of hospital admission is much shorter than 
in the case of patients with many other 
types of carcinoma (of the breast or the 
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rectum, for example) it might seem encour- 
aging from the standpoint of treatment. 
As a matter of fact most of the cases were 
far advanced, as indicated by the necropsy 
group of thirty cases in which a lesion 
capable of being extirpated was found in 
only eight instances. The short duration 
of symptoms merely serves to emphasize 
the rapid progress of the disease. 

Past History. Regarding previous dis- 
eases of the digestive tract which might 
have an etiologic bearing on the present 
trouble, the histories were relatively bar- 
ren. Two patients gave a characteristic 
story of gall-bladder disease and four had 
had operations upon the biliary tract. Six 
patients gave a history of diabetes mellitus 
of long standing. 

TABLE XI 


POSITIVE FINDINGS NOTED ON PHYSICAL EXAMINATION 
IN 109 CASES 


No. of | Per 


Physical Signs 


| 


. Jaundice 

. Emaciation 

. Hepatic enlargement............. 
. Abdominal tenderness. . 

. Distended gall- bladder. 


Aw & WN 


. Dilatation of superficial veins of | 
abdomen 


Family History. The records of the 
family history as far as cancer was con- 
cerned were not very illuminating. Such 
histories, of course, are open to objection 
on the grounds of inaccuracy. In_ the 
present group of 109 cases, fourteen gave 
a history of cancer in the parents or grand- 
parents or among siblings. The site of the 
lesion in these cases was so varied as tc 
be of little interest and to have no practica' 
bearing. 


PHYSICAL EXAMINATION 


In Table x1 are shown in the order 
frequency of their occurrence the positiv’ 
findings noted on physical examination. 


Cent 
9 8.26 
37 33-95 
37 33-95 
10 9.17 
10 | 9.17 
4 | 
2 1.83 
Cases | Cent 
84 77.06 
74 67.890 
65 59.63 
65 59.63 
42 | 38.53 
17 15.60 
12 11.01 
8 7-34 
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Jaundice. This was the most common 
finding in the 109 cases, being present in 
77 per cent. This observation is almost 
identical with those of Kiefer, Futcher, 
Leven, Friedenwald and Cullen, and Rives, 
Romano and Sandifer. Rienhoff and Lewis 
found jaundice in 69.22 per cent of their 
cases, while Mussey reported it in only 
41 per cent and Eusterman in 46 per cent. 
When present it is usually marked. This is 
attested to by the fact that eighty-three 
of the eighty-four jaundiced patients were 
aware of its existence and had mentioned 
it as one of their complaints. 

Emaciation. Emaciation was recorded 
in seventy-four instances. In view of the 
history of considerable weight loss in the 
majority of cases, this number is probably 
unduly low. Undoubtedly emaciation of 
some degree was usually present, but was 
noted in the case record only when it was 
extreme. 


Hepatic Enlargement. Enlargement of 


the liver was detected on clinical examina- 
tion in 60 per cent of the cases. Obstructive 


jaundice is a well-known cause of hepato- 
megaly, as is also carcinoma of the liver. In 
the thirty cases coming to necropsy, 
hepatic metastases were found in thirteen. 
Abdominal Tumor. An abdominal tu- 
mor mass other than the enlarged liver 
or the distended gall-bladder was noted in 
39 per cent of the cases. A palpable tumor 
is found more frequently in the cases of 
cancer of the body or tail of the pancreas 
than in those of the head of the gland. In 
our series of cancers of the body and tail, a 
palpable tumor was present in 50 per cent 
of the cases. Abdominal tumors were 
described by Friedenwald and Cullen, 
Kiefer and Futcher in 43.25, and 27.27 and 
57-14 per cent of their cases, respectively. 
Distended Palpable Gall-Bladder. In ac- 
cordance with Courvoisier’s law, a palpa- 
ble, distended gall-bladder in the presence 
of jaundice should be pathognomonic of 
cancerous obstruction of the biliary tract. 
As shown in Table x1 this finding did not 
prove to be of great assistance in arriving 
at a correct diagnosis, as the gall-bladder 
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was palpable in only 15.6 per cent of the 
series. It is true that this group includes 
fourteen cases of carcinoma of the body 
and one of the tail of the pancreas and three 
of the body and tail, in all of which 
jaundice was absent. Likewise, in the four 
cases each of carcinoma of the hepatic and 
of the cystic ducts, the usual mechanism 
of back pressure in the bile ducts and gall- 
bladder would be lacking. Moreover, even 
though the gall-bladder is actually enlarged 
or distended, as subsequently revealed at 
operation or necropsy, it is frequently 
overlapped by the enlarged right lobe of 
the liver, so that the examiner fails to 
recognize it. In the thin patients, when a 
palpable gall-bladder was present, the 
enlarged viscus could usually also be 
observed on inspection of the abdomen, 
appearing as a globular swelling in the 
right upper quadrant. Rives, Romano and 
Sandifer report a somewhat similar experi- 
ence in that the gall-bladder was palpated 
in only twenty-seven of their ninety-six 
cases prior to operation. On the other hand, 
Kiefer, Mussey, Eusterman, Kehr,” Leven 
and Friedenwald and Cullen found palpa- 
ble gall-bladders in from 50 per cent to 
88 per cent of their cases. 

Abdominal Tenderness. Abdominal ten- 
derness was present in 60 per cent of the 
cases. It was rarely sharply localized and 
aided but little in the diagnosis. The 
incidence is essentially the same as that 
reported by other observers. 

Edema, ascites and dilatation of the 
superficial veins of the abdomen were 
occasionally encountered. All were noted 
in patients with far advanced disease. 


LABORATORY EXAMINATIONS 


Urine. Urine analyses were recorded 
in all of the 109 cases under consideration. 
Dextrose was present in nine instances, in 
six of which there was a definite history 
of diabetes of fairly long duration, with 
blood sugar curves which confirmed the 
diagnosis. Glycosuria due to carcinoma of 
the pancreas per se appears to be an 
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uncommon finding. Likewise the associa- 
tion between pancreatic carcinoma and 
diabetes mellitus seems to be purely 
coincidental, as six of the nine glycosuric 
patients were known diabetics. Thus, 
Kiefer points out that diabetes is quite 
frequent in the fifth and sixth decade of 
life and that in a similar number of persons 
of the same age as those having carcinoma 
of the pancreas, taken at random from the 
general population, there would be an 
appreciable number of diabetics. He also 
calls attention to the fact that liver damage 
resulting from biliary obstruction, infec- 
tion, or involvement of the liver by 
metastatic carcinoma may alter carbo- 
hydrate metabolism. Experimental work 
along these lines has been reported by 
Coller and Troost” and clinical evidence 
by Conn and Newburgh.” 

Bile was present in the urine of sixty- 
eight of the jaundiced cases, but unfortu- 
nately, in the remainder of these cases, the 
examination of the urine for bile was not 
reported. 

The urine contained microscopic blood 
in sixteen cases, and in two there was gross 
hematuria. Biltrubinuria is often accom- 
panied by albuminuria, due to renal 
irritation. The presence of microscopic 
blood may be explained on this basis in 
some cases. 

Involvement of any portion of the uri- 
nary tract by neoplasm was a rare finding 
in the thirty cases examined postmortem. 
In only one was such involvement noted, 
and in this there was direct extension of a 
pancreatic cancer into the left kidney, 
adrenal and ureter. 

Stools. Examination of the stool was 
reported in ninety-four of the cases. Clay- 
colored stools were observed in fifty-two 
instances and gross blood was present in 
two. Occult blood, as demonstrated by the 
guaiac or benzidene tests, was found in 
thirty-four. 

Gastric Analysis. Analysis of the stom- 
ach contents was made in fourteen cases. 
Hypoacidity or anacidity was present in 
ten cases, hyperacidity in one, while 
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normal values were obtained in the remain- 
ing three. 

Blood. Hemoglobin readings were re- 
corded in 102 cases. The highest reading 
was 110 per cent and the lowest 24 per 
cent with an average determination of 
74 per cent. (All of these determinations 
were made by the Sahli method.) Ery- 
throcyte counts were made in seventy- 
seven cases: the maximum number was 
6,400,000 and the minimum 2,000,000, with 
an average of 4,030,000. 

The leucocyte count was recorded 
102 cases. The highest determination was 
23,800, an exceptional finding. The lowest 
determination was 2,100, and the average 
6,500. 

In this connection, it may be noted that 
the average temperature during the hos- 
pital stay or during the pre-operative 
period in the case of the patients operated 
upon, was under 100°F. In ninety-six cases 
and over 100°F. in only thirteen. Blood 
studies in general showed nothing charac- 
teristic which was of diagnostic value. It 
is interesting to note that in spite of the 
marked cancer cachexia so frequently 
noted, only a moderate degree of secondary 
anemia existed. 

Blood Sugar. A determination of the 
fasting blood sugar was carried out in 
thirty-five cases. Readings above 120 mg. 
per cent were noted in six cases, the highest 
reading being 290. These six cases all gave 
a definite history of diabetes and the 
glucose tolerance test showed a typical 
diabetic curve. Of the remaining thirty 
cases, the highest fasting blood sugar 
determination was 110 mg. per cent and 
the lowest 59, the average being 88.1. 

Non-Protein Nitrogen. Determination 
of the blood non-protein nitrogen was 
made in twenty-five cases, in only tw 
of which were the readings over 40 mg. pe! 
cent, these being 48.2 and 75.9 respectively. 
Of the remainder, the lowest reading wa: 
27.5 and the highest 40, the average bein: 


33-5: 
Blood Bilirubin. Blood bilirubin reac- 


ings were made in only three of the non 
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jaundiced patients and in fifty-seven of the 
jaundiced patients. In the latter group 
the highest reading was 180 mg. per 
1000 c.c. and the lowest 8, with an average 
reading of 70.6. 

Wassermann and Kabn Reactions. The 
blood Wassermann or Kahn test for 
syphilis was recorded in ninety-three of the 
109 cases, with the Wassermann reaction 
employed in the earlier cases and the 
Kahn test in the more recent ones. Of the 
thirteen Wassermann tests, the reaction 
was negative In ten, positive in two and 
questionable in one. Of the eighty reports 
on the Kahn reaction, there were seventy- 
nine which were negative and one positive. 
Thus in these ninety-three cases there were 
only three, or 3.2 per cent, which showed 
strongly positive tests. These findings 


tend to refute the statement that syphilis 
is an etiologic factor in carcinoma of the 
pancreas. 

The remarkable thing about all of the 
laboratory studies was the fact that prac- 
tically all of the findings were well within 


normal limits with the exception of the 
blood bilirubin determinations in the cases 
with jaundice. It is, in fact, surprising that 
more departures from the normal were not 
found in the various laboratory examina- 
tions. The only exception is, of course, in 
the cases with questionable jaundice in 
which an elevation of the bilirubin content 
of the blood may be of significance. 
Roentgen Findings. Of considerably 
greater interest and value in diagnosis were 
the results of the roentgenologic examina- 
tion. Such a study by means of the barium 
meal, with or without the examination of 
the colon by the barium enema, was made 
in ninety-three cases. Table x1 gives the 
results of these studies. While the examina- 
tion was entirely negative in three-fourths 
of the cases, it is significant that in the 
remaining one-fourth the findings were 
such that a pancreatic tumor was suspected 
or even a positive diagnosis ventured. The 
important positive findings were a widen- 
ing of the normal duodenal curve, narrow- 
ing of the duodenal lumen or indentation 
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of the shadow of the duodenum or stomach 
by pressure from without. In an indirect 
way, the examination was also of value in 
excluding carcinoma of the stomach or of 
the colon, both of which lesions may easily 
be confused with carcinoma of the pan- 
creas, especially when jaundice is absent. 


TABLE XII 
ROENTGEN FINDINGS IN 93 CASES 


No. of 


Cases 


Per 


Results of Examination : 
Cent 


. Negative 69 
. Pancreatic tumor suspected 16 
. Positive findings of the type found 

in pancreatic cancer 


74.20 
17.20 


8.60 


100.0 


No examination. . 


Total 


A matter of some scientific interest was 
the cholecystographic response. In_ the 
group of twenty-five non- icteric patients, 
cholecy stography was employed nine times 
with the following results: non-visualiza- 
tion of the gall-bladder in five, normal 
visualization without stone in three and an 
unsatisfactory test in one. The examina- 
tion was made in fifty-six of the eighty-four 
jaundiced cases. The results were: complete 
non-visualization of the gall-bladder— 
forty-nine; faint visualization—two; nor- 
mal visualization without stone—three; 
and an unsatisfactory examination In two. 


DIAGNOSIS 


In summarizing the foregoing remarks, 
it may be stated that in the presence of 
obstructive jaundice, the differential diag- 
nosis of cancer of the head of the pancreas 
or bile ducts is frequently exceedingly 
difficult, even with the assistance of all of 
the available laboratory data and roent- 
genologic studies. 

When the classical Courvoisier-Terrier 
syndrome or the syndrome of Bard and 
Pic® is present, little difficulty is encoun- 
tered. These syndromes are characterized 


f 
2 
3 
16 
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by progressive persistent and painless 
jaundice, dilatation of the gall-bladder, 
acholic stools, and associated cachexia. In 
the present study, such a clinical picture 
was unusual. On the contrary, pain was a 
prominent symptom, and being commonly 
situated in the upper abdomen or right 
upper quadrant, as well as tending to 
occur in attacks or paroxysms, it often 
simulated the picture of common duct 
stones or carcinoma of the gall-bladder. 
Even in carcinoma of the pancreas or bile 
ducts, definite remissions in the jaundice 
may occur, although it is rare for it to 
disappear completely at any time. The 
relatively short history and the marked 
evidence of bodily deterioration are per- 
haps the most important findings favoring 
a diagnosis of pancreatic cancer. 


TABLE XIlI 
PRE-OPERATIVE DIAGNOSES IN PATIENTS WITH JAUNDICE 


Per 
Cent 


No. of 


Diagnosis 
Cases 


66.66 


. Carcinoma of the pancreas 48 
18.06 


Common duct stones. 13 

. Carcinoma of bile ducts or . gall. | 
bladder 

. Portal cirrhosis 

. Subacute cholecystitis. . , 

. Duodenal ulcer with obstructive | 
jaundice 

. Stenosis of cholecystoduodenos- | 
tomy stoma (previous operation | 
elsewhere for chronic pancreat- | 
itis(?)) 


9.72 
1.39 
1.39 


1.39 


Total | 


| 


Table xu presents the clinical diagnoses 
made prior to operation in the seventy-two 
jaundiced patients upon whom laparot- 
omies were performed. 

It will be noted that a correct diagnosis 
of cancer of the pancreas or bile ducts was 
made in over two-thirds of the cases and 
that the most frequent mistaken diagnosis 
was common duct stones. As a matter of 
fact, common duct stones coexisted with 
cancer in two instances. In one, the primary 
lesion was in the head of the pancreas 
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and was easily recognized at the time 
of operation, while in the other it was 
in the lower end of the common duct. In the 
latter case, the duct and _ gall-bladder 
contained white bile. In this case, the 
common duct carcinoma was not dis- 
covered until necropsy and microscopic 
examination of the tissues. 

When jaundice is absent, the difficulties 
in diagnosis are greater and, as indicated 
in Table xiv, a correct pre-operative 


TABLE XIV 
PRE-OPERATIVE DIAGNOSES IN PATIENTS 
WITHOUT JAUNDICE 


Per 


Diagnosis 
Cent 


No. 
Cases | 


. Carcinoma of the pancreas 

. Carcinoma of the stomach 

. Carcinoma of the colon. . 

. Duodenal obstruction—probably | 


due to carcinoma 

. Cyst of pancreas 
. Cholelithiasis 
é 


diagnosis of cancer of the pancreas was 
made in only 41 per cent of those cases. 
However, if the two cases in which 
diagnosis of duodenal obstruction due to 
cancer was made are included, a reasonably 
correct diagnosis was made in slightly 
over 50 per cent of the cases. As shown in 
the table, cancer of the pancreas without 
jaundice, usually a carcinoma of the bod) 
or tail of the organ, was more often con- 
fused with carcinoma of the stomach or o! 
the colon than with any other lesion. In 
these non-icteric patients, the main symp- 
tom was severe abdominal pain, ofte 
occurring in paroxysms or crises, an 
associated with rapid and extreme emaci: 
tion. Roentgen studies of the gastrointe: 
tinal tract were at least suggestive 
one-quarter of the cases. With the rapic 
advances being made in the field ©! 
roentgenology, this method bids fair to 5: 
of much greater assistance in the future. 


| 
41.19 
2 3 17.65 
4 
| struction........ I 5.88 
2 
3 | 
4 
5 
6 
7 
1.39 
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OPERATIVE FINDINGS 


Surgical operations were performed upon 
eighty-nine of the 109 cases under consider- 
ation. At the time of operation, jaundice 
was present in seventy-two or 80.9 per 
cent of this surgical group, while seventeen, 
or 19.1 per cent, were free from jaundice. 
In the group of jaundiced patients, as 
shown in Table xv, a distended gall-bladder 
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TABLE XV 
CONDITION OF GALL-BLADDER AT TIME OF OPERATION 
(89 CASES) 
No. 
Condition of Gall-bladder of | Per 
Cases | Cent 


Patients with Jaundice (72 Cases) 


2. Walls thickened and gall-bladder 
3. Walls thickened—gall-bladder not | 
5. Contracted—containing stones... . | I 1.39 
6. Buried in adhesions and _sur- | 
rounded by carcinoma............ I 1.39 
7. Previous cholecystoduodenostomy | 1 | 1.39 
| | 
- Patients without Jaundice (17 Cases) 
2. Slightly distended............... | 5 | 29.41 
3. Walls thickened—not distended. . 1 2 | 11.76 
4. Contracted—containing stones... . | 2 | 11.76 
1 | 5.88 


was found in sixty cases, or 83 per cent. 
In forty-eight of these, the gall-bladder 
wall appeared to be quite normal, while in 
twelve it was definitely thickened, appar- 
ently due to circulatory changes such as 
congestion and edema rather than fibrosis 
from chronic inflammation. 

While in one case a cholecystoduode- 
nostomy had previously been performed 
in an outside hospital, and in four of the 
cases the carcinoma was situated in the 
hepatic duct, the figure 83 per cent seems 
to be a fair statement of the accuracy of 
Courvoisier’s law. 
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In two of the cases of carcinoma of the 
hepatic duct, a collapsed and empty gall- 
bladder was noted. Although a collapsed 
gall-bladder is rarely seen at the time of 
operation, it may be present under the 
above-mentioned circumstances. A tumor 
of the hepatic duct may prevent bile from 
entering the cystic duct and the usual 
mechanism responsible for the filling of 
the gall-bladder is thus interfered with. 

In our experience, Courvoisier’s law has 
proved to be of much greater value to 
the surgeon at the time of the laparotomy 
than to the clinician during the physical 
examination. Thus at the time of operation 
the presence of a distended gall-bladder, 
usually associated as it is with dilatation 
of the duct system, is indicative of an 
obstruction, probably neoplastic, at the 
lower end of the common duct and calls 
for a careful investigation of this region. 

It will be noted that there was a rather 
marked discrepancy between the number 
of palpable gall-bladders detected prior to 
operation and the number found to be 
distended when the abdomen was opened. 
While this may be explained in part by 
lack of sufficient care on the part of the 
examiner, it is also true that a distended 
gall-bladder may escape notice in the case 
of a thick abdominal wall, especially when 
there is marked enlargement of the right 
lobe of the liver with overlapping of the 
gall-bladder. 

Of considerable interest in both the 
icteric and non-icteric patients was the 
frequent finding of inflammatory lesions 
of the gall-bladder with or without stones. 
Thus, of the eighty-nine cases operated 
upon, there were eleven in which the gall- 
bladder wall was thickened and in which 
distention was absent. In three of these 
cases stones were present. Further evidence 
on this score was obtained from biopsy 
specimens taken at the time of opera- 
tion. When anastomoses between the 
gall-bladder and gastrointestinal tract were 
made, or when cholecystostomy was per- 
formed, a small bit of the gall-bladder was 
taken for microscopic examination on 


al 
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thirteen occasions. The histologic examina- 
tion of the material showed invasion of the 
gall-bladder by carcinoma in two, and 
the remaining eleven showed chronic 
cholecystitis. 

The nature of the gall-bladder contents 
is also of interest. In the entire group of 
eighty-nine surgical cases, stones were 
present in the gall-bladder in fifteen 
instances and in one an empyema of the 
gall-bladder was present as well. Thus in 
the present series there was a fairly high 
incidence of concomitant or antecedent 
infection of the biliary tract which may or 
may not have played a part in the subse- 
quent development of the neoplasia. 

As mentioned above, stones were en- 
countered in the common duct on two 
occasions. In one, the carcinoma was of the 
ampulla and in one it was in the head of 
the pancreas. As a rule, carcinoma of the 
bile ducts is not associated with choledo- 
cholithiasis, and conversely in large groups 
of cases of common duct lithiasis, an 
associated duct carcinoma is a rare finding, 
quite unlike the usual association of stones 
with carcinoma of the gall-bladder. 

However, one of the older views regard- 
ing the etiology of pancreatic cancer was 
that chronic irritation such as chronic 
pancreatitis was the precursor of the malig- 
nancy. Against this view is the fact that 
in the twelve cases of carcinoma of the 
pancreas coming to necropsy, only two 
showed histologic evidence of a chronic 
interstitial pancreatitis, the remainder of 
the pancreases showing no important 
abnormality other than the cancer. 

Another point of interest was the fact 
that in twelve of the jaundiced cases, the 
gall-bladder contained ‘“‘white bile” and 
in seven others, pale bile. Under such 
circumstances, excluding, of course, cases 
of hydrops due to stone in the cystic duct, 
the entire duct system usually contains 
the same type of material and denotes a 
marked depression of the liver function. 

In these cases, it has been our custom, 
when possible, to perform an anastomosis 
between the gall-bladder and the gastro- 
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intestina] tract, in the hopes that the 
release of back pressure and the free inter- 
nal drainage of the biliary system will 
allow the liver to recover and regain its 
function. Occasionally this occurred and 
definite clinical improvement resulted from 
the operation. On the other hand, due to 
the impaired hepatic function, the danger 
of operation in these cases is great, as Is 
indicated by the operative mortality of 
over 50 per cent for this particular group. 
The general impression that the presence 
of white bile in the gall-bladder and bile 
ducts in the presence of obstructive jaun- 
dice is of grave import was well borne out 
in the present study. 


TABLE XVI 
CHARACTER OF GALL-BLADDER CONTENTS AT TIME 
OF OPERATION (89 CASES) 


Contents of Gall-bladder No. of | Per 
Cases | Cent 
Patients with Jaundice (72 Cases) 
1. Thick concentrated bile.......... 29 40.29 
7 Q.72 
5. White bile and stones............ 5 6.94 
7. Gall-bladder not opened.......... 4 5.55 
. Normal bile with solitary stone. ... 2 2.78 
9. Empyema of gall-bladder with 
Patients without Jaundice (7 Cases) 

1. Gall-bladder not | 52.94 
2. Normal bile. . 6 35.30 


Table xvu lists the various operations 
which were performed. Cholecystogastros- 
tomy was the type of anastomosis which 
was most often feasible. While cholecysto- 
duodenostomy was performed in seve? 
cases without a death, it was employe’ 
only when an unusually mobile duodenu™ 
allowed the anastomosis to be performe: 
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without tension. Rienhoff and Lewis state 
that this type of operation should never 
be employed in carcinoma of the pancreas 
inasmuch as the duodenum is frequently 
involved or bound down by the growth. 
While theoretically the duodenum would 
be preferable to the stomach for the anas- 
tomosis, the functional results of the two 
operations were identical as far as could be 
determined. Lahey” has recently advo- 
cated cholecystojejunostomy in preference 
to either cholecystogastrostomy or chole- 
cystoduodenostomy. With this operation 
we have had no experience. 


TABLE XVII 
OPERATIONS PERFORMED AND OPERATIVE MORTALITY 
| 
Per 
. No. of| Per | No. of | Cent 
Operation Cases | Cent Deaths} Mor- 
| | tality 
1. Cholecystogastrostomy......| 48 53.94) 14 29.17 
2. Exploratory laparotomy. 13. | 14.61] 4 30.77 
3. Cholecystoduodencstomy . 7 7.89| o 
4. Cholecystostomy........... 4 4.49 I 25.0 
5. Cholecystostomy and chole- | 
2 i 32. 25] I 50.0 
6. Cholecystostomy and poste- 
rior gastroenterostomy...... a | 3.08 I 50.0 
7. Posterior gastroenterostomy 2 | 2.25 I 50.0 
8. Transduodenal resection of 
2 | 2 25| o 
9. Multiple operations......... 2 | 2 25| o o 
10. Cholecystoduodenostomy | 
and posterior gastroenteros- | | | | 
11. Cholecystoduodenostomy 
and exploratory choledochos- | | 
12. Cholecystogastrostomy and 
posterior gastroenterostomy. | 4.12} 
13. Cholecystogastrostomy and | | 
choledochostomy........... I 1.12 o o 
14. Choledochostomy........... I 12| o 
15. Transduodenal resection of 
ampulla and cholecystec- | | 
16. Cholecystectomy and chole- | 


One of the patients who had multiple 
operations in the hospital had first a 
cholecystogastrostomy with subsequent 
disappearance of the jaundice. At a later 
date he developed symptoms of pyloric 
obstruction, necessitating a posterior gas- 
troenterostomy. The second of these pa- 
tients requiring multiple operations had 
had a cholecystoduodenostomy performed 
in another hospital for what was thought 
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to be chronic indurative pancreatitis. 
He was admitted with recurrence of jaun- 
dice. Contraction of the stoma had oc- 
curred and accordingly the anastomosis 
was reestablished. He likewise subse- 
quently developed pyloric obstruction and 
the next operation consisted of a posterior 
gastroenterostomy. 

Aside from the three cases of resection 
of the lower end of the common duct for 
carcinoma of the ampulla of Vater, no 
radical resections were attempted. The 
majority of the patients had far advanced 
lesions and palliative procedures were the 
only ones which seemed justifiable. Table 
xvii also gives the hospital mortality for 
the various procedures. Obviously these 
mortality figures are of little importance 
in the selection of an operative procedure 
as many of the situations were desperate, 
and certain operations such as cholecystos- 
tomy or choledochostomy were frequently 
the only means of palliation possible. The 
total hospital mortality was 26.97 per cent. 

In 1934, Coller and Winfield® reviewed 
the end-results of biliary intestinal anas- 
tomosis as a palliative operation in twenty- 
one patients of this group, following their 
discharge from the hospital. The average 
duration of life was 7.2 months. In 78 per 
cent there was relief of pain, in 100 per 
cent relief of pruritus and partial or com- 
plete relief of jaundice in 95 per cent. Long 
periods of survival with complete relief 
of symptoms are occasionally reported. 
Two such cases have occurred in our ex- 
perience. In such cases one is driven to the 
conclusion that the mass felt in the pan- 
creas at the time of operation was in fact 
inflammatory rather than neoplastic, and 
that the internal drainage of the biliary 
tract resulted in a permanent cure. Un- 
fortunately, the operative diagnosis of 
malignant disease is usually correct. An- 
other argument in favor of exploration 
is the possibility that a common duct stone 
may be found. In such cases surgical 
removal can effect a cure and because of 
the possibility of a mistaken diagnosis, 
operation should not be withheld. 


| 
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Of the eighty-nine cases operated upon, 
biopsy material was taken at the time of 
the laparotomy in thirty-six, and in the 
three cases of resection for cancer of the 
ampulla, the entire lesion was removed. A 
microscopic diagnosis of cancer was made 
in the three latter cases. Of the thirty-six 
biopsy specimens, thirteen were taken from 
the gall-bladder, and as previously men- 
tioned, eleven showed chronic cholecystitis 
and two invasion of the gall-bladder wall 
by carcinoma. 

Biopsy of nodules in the liver was per- 
formed eight times and in each case the 
microscopic examination confirmed the 
operator’s opinion of metastatic carcinoma. 
In three cases, nodules were removed from 
the omentum and all three showed car- 
cinoma microscopically. In nine cases of 
advanced lesions of the common duct, a 
bit of tissue for biopsy was taken with the 
electrosurgical loop. The diagnosis of 
carcinoma was confirmed in all these in- 
stances by the pathologist. Lymph node 
biopsies were performed in six patients, a 
regional node being removed; in two of 
these, metastatic carcinoma was found 
and in the remaining four a chronic lymph- 
adenitis only. A biopsy specimen from a 
pancreatic lesion was taken four times. In 
three a diagnosis of carcinoma was re- 
ported and in one the examination was 
negative. Even with the electrosurgical 
loop, biopsy of the pancreas is decidedly 
hazardous, as troublesome bleeding may 
occur, which may be exceedingly difficult 
to control and may result in unnecessary 
prolongation of the operation. Further- 
more, leakage of pancreatic secretions from 
one of the lesser pancreatic ducts may take 
place with disastrous results. 

Table xviit shows in a comparative way 
the operative and the necropsy diagnosis 
in ten cases coming to post-mortem exami- 
nation following surgery. The one patient 
with common duct stones had in addition 
a carcinoma of the lower end of the com- 
mon duct which was not discovered until 
necropsy. Disregarding this one case, it 
will be noted that whereas the operator 
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made a diagnosis of pancreatic cancer in 
six cases and carcinoma of the bile ducts in 
three, this ratio was reversed when the 
necropsy findings were available. In other 
words, it seems quite impossible to dis- 
tinguish either clinically or at the operating 
table between cancer of the common duct 


TABLE XVIII 
COMPARISON OF OPERATIVE AND NECROPSY DIAGNOSES 
IN IO POST-OPERATIVE DEATHS 
Operative Diagnoses Necropsy Diagnoses 
1. Carcinoma of the Carcinoma of the pan- 


2. Carcinoma of bile Carcinoma of bile 
3. Common duct stones 1 - 
10 


and of the head of the pancreas in many 
cases, and undoubtedly many cases re- 
corded as pancreatic carcinoma were in 
reality examples of carcinoma of the bile 
ducts. Both lesions should therefore be 
included in any clinical discussion. 


TABLE XIx 
CAUSE OF DEATH IN 24 POST-OPERATIVE HOSPITAL DEATHS 


| | No 
No. of} Au- 
Cause Au- 
Cases | topsy 
| topsy 
| 
1. Post-operative hemorrhage. . | 8 | 5 3 
| 6 | 3 3 
| 6 o 6 
4. Leakage at site of anastomosis 
bile peritonitis.............. £2, 2 
6. Cancer cachexia (death 4 | 
| 1 | I 
24 10 14 


Table xix gives the cause of death in the 
twenty-four patients dying following sur- 
gical operation. Post-operative hemorrhage 
was responsible for death in one-third of 
the cases. A second common cause of death 
was pneumonia, not a surprising finding 
considering the fact that most of the 
patients were debilitated, cachectic anc 
aged, poor surgical risks, especially fo 
operations in the upper quadrants of the 
abdomen. Cholemia or hepatic insufficienc 
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was likewise responsible for the fatal 
outcome in one-quarter of the cases, death 
usually occurring in about 10 to 14 days 
following operation. One death was due to 
bile peritonitis from a leaking suture line, 
while one patient remained in the hospital 
for four months after operation and ulti- 
mately succumbed to the disease. 


NECROPSY FINDINGS 


As noted in Table 1, post-mortem exami- 
nations were conducted in thirty cases, ten 
of these being post-operative fatalities and 
the remaining twenty cases in which no 
operative treatment had been undertaken. 
During this same twelve year period a total 
number of 4,657 necropsies was performed. 
Thus in the necropsy material of the hos- 
pital there was an incidence of one case of 
carcinoma of the pancreas or bile ducts 
per 155 necropsies. 


TABLE XX 
LOCATION OF PRIMARY LESION IN 30 NECROPSIES 


| 
| No. of | 


Primary Per 

| Cases | Cent 

eee 8 | 26.68 
3. Ampulla of Vater................ 5 | 16.66 
3 10.00 
2 6.66 
30 |100.00 


Table xx shows the location of the 
primary lesion in these thirty cases as it 
was determined by the histologic examina- 
tion of the necropsy material. While this 
group of cases is admittedly small, it is of 
considerable interest to note that primary 
carcinoma of the extrahepatic bile ducts 
occurred one and one-half times as fre- 
quently as primary carcinoma of the 
pancreas. As mentioned above, it is prob- 
ably true that many cases in which 
clinical or even an operative diagnosis of 
carcinoma of the head of the pancreas is 
made, are in reality cases of primary 


carcinoma of the bile ducts. While such a 
distinction is often of academic interest 
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only, it nevertheless indicates the possi- 
bility of complete extirpation of the lesion 
if a timely operation is performed. Assum- 
ing that the incidence of carcinoma of the 
lower common duct or ampulla is somewhat 
greater than has been generally realized, it 
is probable that in the future more cases 
will be found suitable for radical surgery 
than has been the case heretofore. With 
the two-stage procedure of Whipple, Par- 
sons and Mullins, the hazard of operation 
is considerably reduced, while a sufficiently 
wide margin of tissue is resected to make 
permanent cure possible. 

According to the post-mortem findings, 
five of the duct carcinomas were quite 
localized, without distant metastases, and 
complete eradication of the lesion would 
have been possible. The same was true of 
only two of the pancreatic cancers, one of 
which was situated in the head of the organ 
and the other in the body. 

Table xx1 indicates the location of 
metastatic lesions in the nineteen cases 
TABLE XXI 
METASTASES AS FOUND AT NECROPSY IN IQ CASES 

Metastases No. of Cases 

. Regional lymph 


I 
3. Liver and retroperitoneal lymph nodes... 
5. Bone marrow. 
6. Liver—regional lymph nodes and lungs. 
7. Mesenteric lymph nodes. . 
8. Liver—lungs. Pesinanceont atic lymph re- 
troperitoneal lymph nodes, bronchial nodes and 
g. Liver, adrenal, retroperitoneal lymph nodes, 
sternum, thoracic and lumbar vertebrae, and 
right pectoral muscle. hea’ I 
10. Liver—portal and peripancreatic lyaoh nodes, 
tail of , pancres 1S, capeule of spleen, lungs and 


11. Liver, peritone: al surfaces, omentum, mesentery 
and regional lymph nodes............. 
12. Left thoracic wall, ribs, sternum, vertebrae, 


13. atic nodes, peri- 
choledochotic tissues, iiver and gall-bladder.... 1 

14. Regional, mesenteric, mediastinal and _peri- 
bronchial nodes, under-surface of diaphragm, 
liver, gall-bladder, lungs, pleura, sternum and 

15. Regional lymph nodes, lungs, bronchial and 
mediastinal nodes, diaphragm, small intestine 
and appendix............. 


I 
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in which metastases were found. The re- 
gional lymph nodes were involved in fifteen 
cases, while hepatic metastases occurred 
in thirteen and pulmonary metastases in 
eight. 
TABLE XXII 
DIRECT EXTENSION OF NEOPLASM AS FOUND AT NECROPSY 
IN 14 CASES 


Primary Carcinoma of Bile Ducts 


Extension No. of Cases 


4. Pancreas and omentum... 
6. Head of pancreas and duodenum............... I 
7. Hepatogastric ligament and liver............... I 


Primary Carcinoma of Pancreas 


No. of Cases 


Extension 


3. Peripancreatic and retroperitoneal tissues, left 
adrenal, kidney and I 
4. Liver, gall-bladder, duodenum, small intestine and 


Table xxi shows the various regions 
involved by direct extension of the neo- 
plastic process. In the case of primary 
carcinoma of the bile ducts, the pancreas 
was often infiltrated, thus accounting for 
the ease and frequency with which a 
diagnosis of primary carcinoma of the 
pancreas was made at the operating table. 

In four cases in the necropsy group 
multiple malignancies were present, there 
being a second independent primary car- 
cinoma in addition to that found in the 
pancreas or bile ducts (Table xxi). 


TABLE 
CASES OF MULTIPLE MALIGNANCIES IN 30 NECROPSIES 
1. C. R. Path No. A—43-—A. K.—male 63. 
(a) Undifferentiated medullary adenocarcinoma 
of pancreas. 
(b) Recurrent 
noma of the lip. 
2. J. P. Path No. A-—-260—A. L.—female 48. 
(a) Medullary adenocarcinoma of pancreas. 
(b) Early carcinoma arising in right multilocular 
parovarian cystadenoma. 
3. P. L. Path No. A—220—A. J.— male 63. 
(a) Advanced adenocarcinoma of common duct 
at ampulla of Vater. 
(b) Early medullary carcinoma of prostate. 
4. H.R. Path No. M.—male 54. 
(a) Gland cell carcinoma of head of pancreas. 
(b) Primary medullary squamous cell carcinoma 
of upper and middle lobes of right lung. 


medullary squamous cell carci- 


While various factors such as alcohol, 
syphilis and chronic inflammation have 
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been suggested as etiologic agents in 
pancreatic cancer, there is little positive 
evidence to support these views. In this 
necropsy group of thirty cases, there was 
histologic evidence of syphilis in only six 
and these were all cases of cancer of the 
bile ducts rather than of the pancreas. 


SUMMARY 


1. A group of 109 cases of carcinoma 
of the pancreas and extrahepatic bile ducts, 
verified by operation or necropsy, has been 
reviewed. 

2. The disease occurred approximately 
twice as frequently in males as in females. 

3. The average age of the patients was 
56.9 years. 

4. Weight loss was the most common 
symptom. It was usually extreme (average 
13.8 kg.) and occurred rapidly. 

5. Jaundice was the most common chief 
complaint and abdominal pain the most 
common initial symptom. 

6. The average duration of symptoms 
was 5.5 months. 

7. Jaundice was the most common 
physical sign and was present in over three- 
fourths of the cases. 

8. Courvoisier’s law was of relatively 
little value in making a correct diagnosis 
prior to operation. The law was of con- 
siderable value to the surgeon at the time 
of laparotomy, as it indicated the type of 
duct obstruction which was present. The 
operative findings proved the law to be 
accurate in over 80 per cent of the cases. 

g. Laboratory studies were of prac- 
tically no value in diagnosis. 

10. Roentgen studies were positive or 
suggestive in one-fourth of the cases. 

11. In the non-icteric patients the diffi- 
culties in diagnosis were greater than in the 
icteric group. In the former cases the 
condition was most often confused with 
carcinoma of the stomach or colon. 

12. Evidence of antecedent biliary tract 
infection, as indicated by contraction of 
the gall-bladder or thickening of its wall, 
was noted in approximately one-eighth of 
the operative cases, while calculi were 
present in the gall-bladder in one-sixth. 


New Series Voi. XL, No. 1 


13. Cholecystogastrostomy was regarded 
as the best palliative operation. The opera- 
tive mortality for this procedure was 
29.17 per cent. 

14. In ten cases, according to the diag- 
noses made at the time of operation, the 
ratio of cases of carcinoma of the pancreas 
and of the bile ducts was 2:1. Necropsy 
examination of these same cases proved 
that the ratio was 1:2. 

15. In three cases of carcinoma of the 
ampulla of Vater, transduodenal resection 
was performed, with one post-operative 
death and two recoveries. 

16. Hemorrhage was the most common 
cause of death following operation. 

17. The average duration of life follow- 
ing palliative biliary gastrointestinal anas- 
tomosis was 7.2 months in a group of 
twenty-one patients traced. 

18. Post-mortem examination showed 
the most common site of metastases to be 
the regional lymphnodes, while metastases 
to the liver and lungs occurred next in 
frequency. 


19. In the group of thirty cases examined 
post-mortem, there were four instances of 
multiple malignancies. 
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O be complete, a discussion of the 

complications that may follow either 

gall-bladder or gastric surgery would 
include for consideration all the possibilities 
for trouble following any laparotomy. In 
this paper, however, we shall write only of 
our experiences with the most common 
lesions that we have noted following biliary 
or gastric operations and omit any discus- 
sion of complications not specifically re- 
lated to surgery in these areas. 

Certain complications may be said to be 
common to surgery on either the stomach 
or the gall-bladder and may well be first 
considered in this discussion. 

Fever. Fever which persists more than a 
few days must always be accounted for, 
and it is best to have a systematic scheme 
to follow in the search for its cause. Usually 
fever following stomach or gall-bladder 
surgery is due to infection in the wound 
and, therefore, in the presence of fever, the 
wound must be repeatedly inspected. Small 
areas of induration which are tender will 
occasionally be found. These we are in- 
clined to poultice for a day or two and then 
gently probe. At times, one of the deep 
sutures will have to be removed because of 
infection about it. The earlier this is done 
the better. We cannot emphasize too 
strongly the necessity of repeatedly ex- 
amining the wound in unexplained post- 
operative fever. In a recent case of subtotal 
gastrectomy for cancer, fever due to a deep 
wound abscess appeared some four days 
post-operatively and yet a wound abscess 
was only found seven days later after 
repeated daily inv estigation. 

If one is satisfied by inspection, palpa- 
tion, and probing that no infection is 


present in the wound, the pouch of Douglas 
should be examined. Repeated rectal ex- 
aminations may demonstrate a_ boggy, 
tender collection of pus in this area. Often 
rectal tenesmus Is present if the collection 
of fluid is large. One must delay in incising 
abscesses in Douglas’ pouch until fluctua- 
tion is present and then they may be 


opened through the rectum in the male or 
the vagina in the female. 

Second to collections of pus in the wound 
after gall-bladder or stomach surgery, 
however, comes an infection in the sub- 
phrenic area as a cause of post-operative 
fever. Subphrenic abscess is very frequently 


unrecognized because it is not suspected. 
Unfortunately, subphrenic abscess gives 
little in the way of symptoms, save unex- 
plained fever. It must be thought of as a 
possibility if it is to be diagnosed and 
x-rays must be taken to prove or disprove 
its presence. 

Most subphrenic abscesses appear on the 
right side—as for instance, after cholecys- 
tectomy, suture of a perforated ulcer, or 
pyloroplasty. Twice, however, we have 
seen left-sided subphrenic abscess forma- 
tion following very high gastric resections. 
Knowledge of the etiologic factors produc- 
ing subphrenic abscess is therefore helpful 
not only in suspecting its presence but also 
in determining its location. 

Subphrenic abscess should be suspected: 
(1) when post-operative x-rays show a high 
fixed diaphragm with an obliterated or 
narrowed costophrenic angle; (2) when the 
x-ray shows either pleural fluid or con- 
solidation of the lung by pressure of the 
elevated diaphragm on the affected side; 
(3) when there is an air bubble beneath the 
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diaphragm and above the liver; and (4) 
when the patient has an unexplained fever 
following upper abdominal surgery. 

We shall not discuss the treatment of 
subphrenic abscess more than to say that 
in about thirty cases we have found the 
two-stage transpleural approach a very 
satisfactory method for drainage. 

Respiratory Complications. Pleurisy with 
effusion, pneumonia, and atelectasis are by 
no means uncommon post-operative com- 
plications of upper abdominal surgery. The 
presence of any of these disorders may be 
detected not only by physical signs, but 
also by the chest plate taken to learn about 
the possibility of a subphrenic abscess. We 
shall not discuss in this paper the manage- 
ment of these difficulties. 

Wound Rupture. Wound rupture may 
follow surgery on either the gall-bladder or 
the stomach, especially if the surgery has 
been for a seriously infected lesion or for 
malignancy. It is our belief that wound 
rupture occurs many more times than does 
its recognition, and that a great majority 
of post-operative ventral hernias start in 
the first few days after operation when 
the transversalis muscle and fascia sutures 
are disrupted. If one inquires, patients very 
commonly can recall feeling something 
break in the wound during a severe vomit- 
ing or coughing spell. 

Post-operative wound rupture may be 
partial or complete. In partial rupture, one 
very often finds that there is a sudden 
leakage from the wound of a large amount 
of serosanguineous fluid. There frequently 
is such a profuse drainage of serum that it 
wets the dressings, swathe and bedclothes. 
Casual inspection of the wound in such a 
case may show a small bit of omentum 
protruding between the sutures, in which 
case the diagnosis is simple. In many cases, 
on the other hand, the wound will appear 
quite normal. With such a history, how- 
ever, the wound should be thoroughly 
painted with iodine and a probe inserted 
between the sutures. When the deep layers 
are ruptured, the probe will pass freely into 
the peritoneal cavity. In complete rupture, 
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which fortunately is more rare, the skin 
sutures, as well as the deep stitches, are 
broken and omentum or intestines are 
freely protruding. 

It has been our practice, when the pa- 
tient’s condition warrants, to suture rup- 
tured wounds at once, under either local or 
spinal anesthesia. We have found multi- 
ple double silkworm gut sutures, passed 
through all layers of the abdominal wall 
and closely spaced, very satisfactory. In 
some cases, the patient’s condition will be 
so critical that one does not dare suture the 
wound. Here, adhesive strapping over 
sterile gauze may be used, but it has proved 
a very unsatisfactory makeshift in our 
hands. 

We believe that partial rupture of upper 
abdominal wounds is frequently the cause 
of post-operative vomiting by the angula- 
tion and constriction of a loop of small gut 
at the point of wound rupture. Searching 
these post-operative wounds for rupture 
occasionally explains persistent post-opera- 
tive vomiting, and should be routinely 
performed in cases of troublesome vomiting 
after laparotomies. 

Fluid Balance. Operations on the gall- 
bladder or stomach are perhaps more 
likely to be followed by significant changes 
in the patient’s fluid balance than are other 
abdominal operations. Not only are these 
patients frequently unable to take fluids by 
mouth, but they also may lose fluids exces- 
sively from vomiting, fistulae, or gastric 
lavage. It is most important that these 
fluids lost be returned to the patient both 
quantitatively and qualitatively. 

Maintenance of proper electrolyte and 
fluid balance post-operatively, using the 
methods so well worked out by Coller, 
Maddock and their associates***** 
will, in large measure, prevent or correct 
such complications as dehydration, hypo- 
chloremia, sodium chloride retention with 
edema, and embarrassment of the circula- 
tion from overloading. The clinical signs of 
dehydration, namely: dry hot skin, tongue, 
and mucous membranes; sunken eyes; 
fever; plus the laboratory findings of less 


than 500 c.c. total twenty-four-hour uri- 
nary output, with concentration up to 
1.040 (specific gravity) and blood non- 
protein nitrogen of 40 mg. per cent and 
above, are recognizable early. 

The daily water loss of the surgical pa- 
tient has been found by Coller and Mad- 
dock to be approximately: 


Ce. 
Vaporization through skin and lungs.... 2000 
Abnormal water loss: 
Vomitus 
Diarrhea 
Drainage: 
Biliary 
Duodenal 
Pancreatic 
Enterostomy 


Total twenty-four-hour loss.......... 3500 to 6000 


In addition, Coller has shown that the 
average loss of water during operation and 
for the next four hours is 1000 c.c._ This 
should be additionally replaced in the first 
twenty-four hours. 

With a urinary output of less than 500 
c.c. In twenty-four hours, retention of 
waste materials can be looked for, and the 
blood non-protein nitrogen will generally 
be found elevated. The normal kidney 
should have available for excretion 1500 
c.c. of water daily to get rid of the usual 
amount of waste products with a minimum 
of effort. 

Coller and Maddock (personal com- 
munication) have shown that by replacing 
parenterally the total lost fluids with the 
same volume of either normal saline or 
Ringer’s solution in a single massive dose, 
the chloride and sodium electrolyte levels 
in the blood stream will be adequately 
restored. The additional fluid requirements 
are then supplied with 5 or 10 per cent 
glucose in sterile water intravenously, at 
the safe rate of 500 c.c. per hour, supple- 
menting oral, rectal and subcutaneous 
fluids. Thus both ketosis and excess admini- 
stration of sodium chloride are avoided. 

Total protein depletion may be detected 
by lowered serum protein determination, 
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and may be corrected by blood transfusion 
and increased protein in the diet. 

Hiccup. The development of hiccup in 
the post-operative patient means irritation 
of the diaphragm or of a reflex arc involving 
the phrenic nerves, and search should be 
made for the cause. Mayo" has classified 
hiccup etiologically as: 

A. Infectious persistent hiccup (usually 
central in origin) 
(1) Epidemic type 
(2) Post-operative type 
B. Chemical hiccup 
(1) Central origin (of questionable 
existence) 
Peripheral (reflex from chemical 
irritation of stomach, intestine, 
diaphragm or of some structure of 
the same somatic segment as the 
diaphragm) 
Mechanical (Reflex from pres- 
sure) 
(a) Central origin 
Tumor 
Vascular disturbance 
(b) Peripheral origin 
Stomach (rapid dilata- 
tion or slow dilatation of 
long duration) 
Tumor (irritation of dia- 
phragm and _ phrenic 
nerve) 
Vascular disturbance 
(c) Hysterical or psychic 
(d) Indeterminate 

Dr. Mayo has noted the affection only in 
men, usually over 45 years of age, chiefly 
following major operations on the colon, 
stomach, or urinary tract. Onset occurs 
between the first and seventh post-operative 
days, and the condition usually lasts from 
four to twenty-seven days, with an average 
of seven to nine days. It is more frequent 
during the winter months. 

In treatment, attention must be directed 
toward the elimination of the chemical and 
mechanical irritative complications espe- 
cially. Distention should be combated by 
the early prophylactic administration of 
morphine adequate to maintain the muscu- 
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lar tone of the intestinal tract, thus pre- 
venting overdistention of bowel segments. 
Decompression of the stomach and small 
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Then cervical infiltration of the phrenic 


nerve with 2 per cent novocaine on one or 
both sides may be tried, with the patient 


Fic. 1. Gallstones and common duct stones twelve days after chole- 
cystectomy, choledochostomy and dilatation of sphincter of Oddi. 
T-tube injected with lipiodol gave pain. X-ray showed obstruction 


at ampulla of Vater. 


bowel by gastric lavage with sodium bi- 
carbonate solution and by suction drainage 
may prove helpful. Increased use of nar- 
cotics and sedatives, plus repeated carbon 
dioxide and oxygen inhalations for not 
more than fifteen minutes at a time, will in 
the majority of cases prove ultimately 
effective. 

When the hiccup persists with exhaust- 
ing effect for more than seven days, we 
must consider more radical measures, 
directed toward temporary interruption of 
the phrenic nerve pathways. The patient 
may be fluorscoped to determine on which 
side the diaphragm is the more convulsive. 


under the fluorscope, and the effect on the 
excursions of the diaphragm noted. 

In one patient, Dr. C. B., a 63 year old 
physician who hiccupped alarmingly for 
thirteen days after surgery of the large 
bowel, the effect of bilateral novocaine 
injection lasted for only twenty minutes. 
Consequently, both phrenic nerves were 
crushed but not avulsed. The hiccups 
stopped and the patient recovered satis- 
factorily. However, he suffered from 
fairly marked _ respiratory embarrass- 
ment for a time due to the heaving, 
abdominocostal type of breathing. Later 
the diaphragm gradually regained its 
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activity by setting up its own neuro- 
muscular reflex mechanism, and the pa- 
tient rapidly improved. Six months later 
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better. Accordingly, knowledge of the 
symptoms and signs of this accident is 
most important. 


Fic. 2. Following administration of nitroglycerin some relief of pain. 
X-ray showed slight relaxation of sphincter of Oddi. 


(April 1937), he still had some conscious 
respiratory effort and dyspnea on exertion, 
but was steadily improving, and he had 
returned to active practice. 

Common Duct Injury. Surgery of the 
biliary tract has many possible complica- 
tions, only a few of which can be discussed 
at this time. Perhaps the major trouble, 
from the point of view of ultimate serious 
damage, is an injury to the common bile 
duct during cholecystectomy. This will 
seldom if ever occur, if adequate exposure 
of the cystic, common, and hepatic ducts is 
obtained before the cystic duct is clamped. 
Once the common duct has been injured, 
however, the earlier it is repaired the 


Most injuries of the common duct during 
cholecystectomy arise because (a) the 
duct is clamped during an attempt to 
control a bleeding cystic artery, or (b) 
because the common duct is pulled up 
with the cystic duct and is tied or cut 
off. The result, in each case, is that the 
common duct is either partly or com- 
pletely obstructed and the patient becomes 
jaundiced. 

Obstructive jaundice appearing within a 
few days of cholecystectomy, especially 
if not accompanied by pain, usually means 
injury to the common or hepatic ducts 
and, in our opinion, demands an immediate 
secondary operation to correct it. In a 
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recent case, cholecystectomy had been 
performed elsewhere seven days before 
and jaundice had appeared three days 
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Many surgeons now use some type of 


dilating probe routinely after opening the 
common duct. It is to be recalled that these 


Fic. 3. On the twenty-first day 5 c.c. of ether were injected, 1 c.c. at 
a time, into the T-tube. Much pain followed. Relieved with nitro- 
glycerin. Lipiodol injection shows sphincter patent and dye passing 


through. 


later and grown steadily worse. The urine 
contained bile and the stools were gray in 
color. An immediate secondary operation 
revealed the cystic duct tie occluding most 
of the lumen of the common duct. We were 
able to remove the tie and insert a T-tube 
into the common duct with a successful 
outcome. If the common duct has been cut 
off, we believe the best procedure to be an 
anastomosis of the proximal end into the 
duodenum. End-to-end suture of the com- 
mon duct has been successful occasionally, 
but in our experience, it is very often 
followed by stricture formation at the point 
of suture. 


dilators are used only to enlarge the papilla 
of Vater and stretch the sphincter of Oddi. 
We speak loosely of “dilating the common 
duct,” which is precisely what we must 
not do. Stretching the common duct may 
injure its walls and lead to stricture forma- 
tion. The probes and dilators used must be 
smaller than the lumen of the common 
duct, and must never be forced through by 
heavy pressure. 

A dangerous complication of common 
duct drainage is leakage about the point 
of entrance of the T-tube into the common 
duct and the production of a bile (chemical) 
peritonitis. In rare cases, the common 
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in our experience, the tT-tube was ap- 
parently partly pulled out of the duct and 
bent so that it obstructed the lumen. 


duct tube may be pulled out accidently 
before firm adhesions have formed to 
establish a sinus tract to the skin. Bile 


Fic. 4. Picture thirty minutes after Figure 3. Common duct empty. 
Dye in intestine. T-tube removed three days later and patient has 


had no further trouble. 


peritonitis with distention, ileus, nausea, 
vomiting, and death may follow. If one 
were certain that this accident had oc- 
curred and the patient’s condition per- 
mitted, immediate operation to reinsert the 
drain into the common duct would be 
indicated. 

Various special complications may occur 
in connection with the use of a tT-tube in 
the common duct. One of the most dis- 
turbing is the occurrence of jaundice and 
pain when the tube is clamped off. With 
x-rays taken after lipiodol injection into 
the tube, one may decide whether the 
common duct is obstructed by a stone or 
by spasm of the sphincter of Oddi. Twice 


Nice judgment is required in these cases to 
decide whether or not to pull out the tube. 
When one is certain that an overlooked 
stone remains in the common duct, at- 
tempts to relax the sphincter of Oddi by 
nitroglycerin may be used. If these fail, a 
secondary operation will eventually be 
necessary in most cases. In a recent case, 
however, we followed the technique de- 
scribed by Pribram! and recently demon- 
strated by Walters,'4 of injecting ether 
into the t-tube and dissolving (?) the 
common duct stone. The accompanying 
x-rays describe our procedure and results. 
We are not at all sure that this technique 
is free from danger and we are certain 
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that it should be used with great care. 
(Figs. 1, 2, 3 and 4.) It is apparent to us 
that, whenever possible, lipiodol injections 
and x-ray pictures should be made of the 
common duct before the T-tube is removed. 
Hemorrhage. Post-operative hemor- 
rhage in the non-jaundiced gall-bladder 
patient usually means bleeding from an 
uncontrolled cystic artery stump or from 
damaged liver tissue underlying the gall- 
bladder bed. Injury to the hepatic artery 
or portal vein should be rare to nonexistent. 
Occasionally, however, one encounters 
a rich plexus of small veins overlying the 
common duct, and these may prove a 
troublesome source of oozing during and 
after common duct surgery. Low blood 
pressure during spinal anesthesia may 
mask bleeding points, and this should be 
considered before closing the abdomen. 
Separate v isualization and ligation of the 
cystic artery before proceeding with re- 
moval of the gall-bladder is strongly rec- 
ommended. If active, serious hemorrhage 
later develops, then the patient should be 
transfused, re-operated early and the cystic 
artery controlled. This accident must be 
extremely rare for few cases are reported. 
Slow oozing of dark blood from deep in 
the wound may well indicate the presence 
of a deep retroperitoneal hematoma if 
wound rupture is carefully excluded. This 
deep hematoma becomes especially serious 
in its effect if secondary infection from the 
gall-bladder bed occurs. The treatment 
should be supportive, with the use of 
fluids, glucose, and transfusion, plus careful 
loosening of the drain somewhat earlier 
than usual. These patients, in our experi- 
ence, do not tolerate secondary operation 
well. They will generally recover unless 
severe secondary infection is a complication. 
Hemorrhage following biliary tract sur- 
gery on the jaundiced patient is unfortu- 
nately still common in spite of the great 
amount of advance that has been made in 
preparing these patients for operation. 
There is no liver function test or blood test 
that will faithfully predict the hemorrhagic 
diathesis in jaundiced patients. Probably 
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the Ivy test for bleeding time is most help- 
ful, but it 1s not infallible. 

Treatment for hemorrhage after oper- 
ation on jaundiced cases should be under- 
taken at the earliest sign of bleeding. If 
the drainage from the bile tract is pink- 
stained, or if the wound weeps a little 
blood between sutures, no time should be 
lost in starting treatment. 

The best treatment is, of course, the 
prevention of bleeding by long pre-oper- 
ative preparation of the patient with 
glucose, viosterol and transfusions, so that 
the liver function is as largely improved as 
may be. Should the bleeding occur after 
operation, we rely upon blood transfusions, 
repeated as often as is necessary. Providing 
the jaundice may be expected to improve as 
a result of the surgery, there is almost no 
limit to the number of transfusions that 
should be given to control post-operative 
bleeding. In addition to transfusions, we 
also use large amounts of glucose in dis- 
tilled water in these cases. 

Hemorrhage in the post-operative stom- 
ach patient most commonly means bleeding 
from the suture line or from an ulcer that 
has not been removed. Much more rarely 
does it arise from an esophageal or intestinal 
varix or from one of the blood dyscrasias. 
Experience has shown that the treatment in 
most cases should be supportive and ex- 
pectant rather than reoperation, which 
carries a prohibitively severe risk. Some of 
these patients have been reoperated, the 
stomach opened and no bleeding point 
established. It is a severely shocking pro- 
cedure that the depleted patient cannot 
stand. Better results have been obtained in 
our hands by repeated small transfusions, 
morphine, parenteral fluids and glucose, 
and nothing by mouth. 

“Lier Failure.” So-called “liver fail- 
ure” after biliary tract surgery is believed 
to occur and no doubt does. One cannot 
but suspect, however, that deaths from 
peritonitis, pneumonia, obstruction, and 
even hemorrhage are occasionally erro- 
neously described under this blanket term 
of “liver failure” when no postmortem 
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check-up is available. The condition is to 
many a vague and yet comprehensive state 
of serious depletion of all the vital forces 
which occurs at times after biliary surgery 
and which cannot be explained. This 
so-called “liver failure” is most likely to 
occur in the poorest risks for biliary sur- 
gery, who harbor serious lesions in their 
heart, blood vessels or kidneys. Such cases 
must be recognized before biliary tract 
surgery is undertaken, and special measures 
taken to prepare them for operation. 

When liver failure does occur after 
operation, it must be treated by the use of 
much glucose and by blood transfusions 
just as in the jaundiced patient with post- 
operative bleeding. 

Vomiting. Vomiting is perhaps the most 
frequent and often the most trying com- 
plication after gastric surgery. It is gen- 
erally due to edema at the point where 
the stomach is united to the intestine. 
Because of this edema, either rapid or slow 
dilatation of the stomach occurs, and 
alkalosis and its attendant difficulties may 
rapidly ensue. 

Active measures must therefore be 
undertaken to prevent such collections of 
fluid from remaining in the stomach after 
gastric surgery. On the evening of the day 
of operation, we pass a nasal tube and 
gently aspirate the stomach residue. If 
we obtain 100 c.c. or more of fluid, it is 
our practice in the majority of cases to 
leave the nasal tube in place for one or two 
days to prevent gastric distention, tension 
on the suture line, and the excess accumula- 
tion of secretions. The tube may be 
periodically clamped to lessen the fluid 
and chloride loss. Water is given by mouth 
while the tube is draining. If distention and 
gastric drainage increase, then Wangen- 
steen suction may be applied, with due 
attention to the maintenance of fluid 
balance. If little or no fluid is obtained, we 
remove the tube but pass it twice each day 
routinely for four days to be sure gastric 
dilatation is not present. 

After some gastric operations, retention 
persists for one to even three weeks and 
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becomes a most disturbing complication. 
In the past, we have operated again on 
these patients and attempted to find an 
organic obstruction that we might relieve. 
These attempts have been almost invari- 
ably failures. We now continue the nasal 
tube drainage and find that almost always 
the end result is a patent stoma that is 
no longer obstructed. If the patient’s 
condition fails from loss of proteins, we 
have several times done a jejunostomy in 
the left upper quadrant under local anes- 
thesia. With this jejunostomy, a continuous 
Murphy drip is set up and peptonized 
milk, sugar, tomato juice, etc., are given. 
By this means we have several times had 
final successful results when the outlook 
had appeared to be quite hopeless. 

Peritonitis. In addition to post-opera- 
tive vomiting, the two commonest com- 
plications to be feared after stomach 
surgery are peritonitis and hemorrhage. 
Their prevention depends to a large extent 
on the security of the anastomotic suture 
line. The commonest causes of peritonitis 
post-operatively are soiling of the operative 
field and leakage at the suture line of either 
the closed duodenal stump or that of the 
gastroenteric anastomosis. Utmost care 
must be taken with layered closure of 
the duodenal stump.! With the use of three 
inverting layers of silk rather than catgut, 
the results have been very satisfactory. 
The question of inserting a drain down to 
the closed duodenal stump repeatedly 
comes up. It is our practice not to drain 
unless there has been soiling of the area 
or unless a not wholly satisfactory closure 
of the stump has been made.’ 

Abscess. In the occasional case, a local- 
ized intra-abdominal abscess at one of the 
suture lines will manifest itself by per- 
sistent fever, usually with signs of partial 
obstruction, without the rising pulse and 
severe toxemia of general peritonitis. This 
may be the result of soiling or of a very 
tiny leak. Illustration of this was found 
in one of our patients, a 63 year old male, 
who on his fifth post-operative day devel- 
oped persistent fever and signs of high 
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obstruct.on following subtotal gastrectomy 
for cancer of the stomach. On the ninth 
day, the abdomen was reopened and a 
well localized, foul smelling abscess in 
the region of the closed duodenal stump 
was evacuated and drained. No leak in 
the suture line could be found. An enteros- 
tomy for feeding was made, and this was 
followed by rapid complete recovery. 

Treatment of these disturbing complica- 
tions must at first be supportive, with 
parental fluids, transfusion and special 
nursing care. If peritonitis develops the 
outlook becomes extremely serious. Treat- 
ment according to the Ochsner principles 
should be carried out, with morphine 
adequate to put the intestines at rest 
and maintain their tone, plus high Fowler’s 
position, gastroduodenal drainage, hot 
poultice to the abdomen, and use of the 
rectal tube. Every supportive measure 
should be considered in an attempt to 
avert the usually rapid downhill course 
when general peritonitis has developed. 
If signs of a walled off intra-abdominal 
abscess develop, as illustrated above, 
the patient should be prepared for second- 
ary operation, any abscess evacuated 
with suction, and drained. The outlook 
here is more favorable. 

Fistula. The occurrence of pancreatic 
or biliary fistulae, demonstrable by the 
drainage of pancreatic ferments (thin 
watery discharge) or bile, or both, usually 
means injury to the common bile or 
pancreatic ducts at the time of operation. 
This may occur during a very low resection 
of the second portion of the duodenum in 
an attempt to remove a posterior wall 
ulcer; during extensive mobilization of 
the duodenum; or during an attempt to 
control hemorrhage behind the duodenum. 
A pancreatic fistula generally arises from 
injury to an accessory pancreatic duct 
rather than to the body of the pancreas 
itself. 

In treatment of this serious complica- 
tion, reconstructive surgery must often 
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be resorted to before recovery is assured. 
If autolytic pancreatic ferments (trypsin, 
pancreatin, amylase, lipase) are present, 
they must be inactivated with a continuous 
drip of peptone and dilute hydrochloric 
acid into the depth of the fistula. Constant 
suction drainage applied through a small 
catheter in the wound is very valuable. 
If the fistula is small it may heal without 
further measures. Persistent pancreatic 
and biliary fistulae, however, may well 
require additional surgery, namely, trans- 
plantation either of the fistulous tract 
or of the cut common duct into the duo- 
denum or stomach. 
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URING the past quarter century 
many valuable contributions have 
been made toward a more rational 
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of the liver in a total of 186 cases of hepatic abscess. 


conception of hepatic abscess. The etio- 
logic, pathologic, prognostic, and thera- 
peutic differences existing between amebic 
and pyogenic hepatic abscesses are uni- 
versally well established and a rational 
consideration of liver abscess is possible 
only after this differentiation is made. With 
this distinction in mind, 186 cases admitted 
to Charity Hospital and Touro Infirmary 
in New Orleans during the ten-year period, 
1928 to 1937 inclusive, have been analyzed. 
Of this number, 139 (74.7 per cent) were 
amebic abscesses and 47 (25.2 per cent) 
were pyogenic. (Graph 1.) The former will 
be considered in another publication,! and 


this report is based upon a study of the 
latter. 


INCIDENCE 


A true estimate of the frequency of this 
condition is not possible as the diagnosis 
cannot always be made, and it is undoubt- 
edly missed in many of the cases not com- 
ing to autopsy. Among 17,204 autopsies, 
Kobler? found seventy-nine cases with ee er 
abscess (0.45 per cent). Collins* found, 1 
18,300 autopsies, 111 (0.606 per cent) cases 
of septic liver abscess. In 1875, Baeren- 
sprung‘ found 108 (1. 47 per cent) liver 
abscesses in 7,326 autopsies. This unusually 
high percentage probably can be explained 
by the large number following infections 
(50.9 per cent) either with or without 
injury which occurred during the pre- 
Listerian period. During a twenty-one-year 
period, Dudley® reported that there were 
28,034 patients admitted to the Zurich 
Clinic, and of this number there were 
twelve cases of liver abscess, an incidence 
of 0.04 per cent. At the Pennsylvania 
Hospital during a twenty-five-year period, 
liver abscess occurred in approximately 
0.04 per cent of the total admissions, 
according to Norris and Farley.® In their 
reported series of fifty-two abscesses of the 
liver, they found that six (11.5 per cent) 
were amebic and forty-six (88.4 per cent) 
were pyogenic. 

During the ten-year period, 1928 to 1937, 
inclusive, there were 540,776 total admis- 
sions to the Charity Hospital, among 
which there were 160 abscesses of the 
liver, an incidence of 0.029 per cent. In 
this series there were forty-two (0.0077 per 
cent) pyogenic abscesses of the liver. 


* From the Department of Surgery, School of Medicine, Tulane University of Louisiana, New Orleans, La. 
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During this same period there were 
1,152 patients diagnosed as having liver 
disease, of which 10.2 per cent were amebic 
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be in better general health than clinic 
patients. However according to Craig" 
both incidences would be much higher if 
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abscess and 47 cases of the authors. 


abscesses and 3.6 per cent were pyogenic 
abscesses. In our total series of 186 cases of 
hepatic abscess, pyogenic abscesses consti- 
tuted 25 per cent. Although the relative 
incidence of amebic abscess is considerably 
greater in our series (75 per cent) than in 
Norris and Farley’s (11.5 per cent),® it is 
our opinion that this difference cannot be 
accounted for solely by the slightly greater 
incidence of amebiasis in the South. 
According to Craig,’ the incidence of 
amebiasis is probably about three times 
greater in the South than in the North. 
Reports on the incidence of amebiasis in 
the two regions demonstrate this fact. 
Wenrich, Stabler and Arnett*® made routine 
stool examinations on 1,060 college fresh- 
men at the University of Pennsylvania and 
found the incidence of amebiasis to be 
4.1 per cent. Similar examinations made by 
Faust and Headler® on 4,270 white clinic 
patients in New Orleans showed the 


incidence to be 8.3 per cent. Whereas the 
latter incidence appears to be twice as 
great as the former, it should be observed 
that college freshmen would be expected to 


repeated stool examinations were made on 
each individual. The relative frequency of 
amebiasis in the temperate climates is not 
fully realized, and consequently the possi- 
bility of amebic hepatic abscesses is 
likely not to be considered. 

The sex incidence in this condition, as in 
amebic liver abscess, revealed a predomi- 
nance in the male and is probably ex- 
plained by the fact that the etiologic 
agents occur more frequently in the male. 
Petren,'' in a collected series including his 
own, found 198 (57.3 per cent) males and 
147 (42.6 per cent) females. Of Brown’s'? 
sixty-three cases, forty-two (66.6 per cent) 
were males and twenty-one (33.3 per cent) 
were females. Rothenberg and Linder,'* in 
an analysis of twenty-four cases, found 
seventeen (70.8 per cent) males and seven 
(29.1 per cent) females. Collins* records 
thirty-nine (78 per cent) males and eleven 
(22 per cent) females in a series of fifty 
cases. In a collected series of 830 cases of 
liver abscess there were 560 (67.4 per cent) 
males and 270 (32.5 per cent) females, 
which corresponds to the 70.2 per cent 
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male and 29.7 per cent female incidence in 
our group of forty-seven cases. (Graph 11.) 
In the reported cases, hepatic abscess 
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observed from Graph tv that the com- 
mensurably higher incidence of liver ab- 
scess in the collected series is one decade 
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occurred principally in relatively young 
adults. Petren! found the greatest inci- 
dence in the third decade in a collected 
series and in the fourth decade in his own 
series. Eliason'! reports the greatest fre- 
quency during young adult life. On the 
other hand, Rothenberg and Linder" found 
the greatest age incidence between forty 
and fifty years. Whereas in a collected 
series of 518 cases the greatest age inci- 
dence was in the third decade, in our 
series of forty-seven cases, this was in the 
fourth decade. (Graph 11.) It will also be 


cases. 


younger than in our series. This can 
probably be explained by the fact that in 
the collected series there is a considerably 
greater preponderance of appendicitis as 
the original lesion than in our cases. In 
our series the youngest was one and one- 
fourth years and the oldest 66 years of age. 

There is apparently no racial suscepti- 
bility in pyogenic liver abscess. As there 
are no colored patients admitted to Touro 
Infirmary, only the Charity Hospital group 
of our series can be considered. In this 
group of 42 cases, there were 22 (52.3 per 
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cent) white and 20 (47.6 per cent) colored 
patients, showing an approximately equal 
distribution between the two races. As the 
admissions for the two races were about 
equal, this incidence is absolute and not 
relative. 


ETIOLOGY 


Pyogenic hepatic abscesses are the result 
of invasion by pyogenic microorganisms 
and can occur in the following ways: 

1. Transportation of virulent micro- 
organisms through the portal vein 
from areas drained by the portal 
system 

(a) Appendix 
(b) Rectum 
(c) Other portions of the bowel 
. Extension from contiguous diseased 
processes 

(a) Cholecystitis and cholangitis 

(b) Gastric and duodenal ulceration 

(c) Subphrenic space infection 

. Trauma 

(a) Penetrating injuries with the 
introduction of microorganisms 
from without 
Subcutaneous injuries produc- 
ing devitalization of liver tissue 
permitting growth of micro- 
organisms already present in 
the liver 

. Blood-borne infections with the pro- 
duction of metastatic abscesses, the 
microorganisms being transported 
through the hepatic arteries. 

Although the routes of extension of the 
infection frequently can be demonstrated, 
in many instances the cause of the hepatic 
abscess is not obvious, i.e., is cryptogenic. 

Undoubtedly one of the most frequent 
antecedent lesions in pyogenic abscess of 
the liver is suppurative appendicitis which 
is complicated by portal thrombophlebitis 
(pylephlebitis). In a collected series of 
575 cases, there were 197 (34.2 per cent) 
cases in which appendicitis was the etio- 
logic agent. (Graph v.) However, in our 
series of forty-seven cases, appendicitis was 
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the exciting lesion in only five (10.6 per 
cent). This discrepancy can probably be 
accounted for by the fact that many of the 
reports represented primarily the authors’ 
interest in pylephlebitis and liver abscess 
as complications of appendicitis with com- 
plete disregard of liver abscess due to other 
causes. This is corroborated by the fact 
that in those series which include pyogenic 
liver abscess due to all causes the incidence 
of appendicitis more nearly approximates 
ours. In a total series of 231 cases of liver 
abscess reported by Barensprung,‘ Roth- 
enberg and Linder,'* and Keefer appendi- 
citis was the etiologic agent in only 
thirty-one (13.4 per cent). The incidence 
of portal thrombophlebitis and liver abscess 
following appendicitis varies from a little 
more than 1 per cent to less than 0.1 per 
cent. Petren'! stated that liver abscess or 
suppurative py lephlebitis of the portal 
vein occurred in from 0.3 to 0.4 per cent 
of all cases of appendicitis and that these 
complications occur in at least 5 per cent 
of all fatal cases of appendicitis. In a 
collected series of 68,198 cases of appendi- 
citis,'!!41658 there were 247 cases with 
these complications, an incidence of 0.36 
per cent. (Table 1.) In our series there were 
5,293 cases of acute appendicitis during 
the ten-year period, 1928 to 1937 inclusive, 
with five cases complicated by liver 
abscess, an incidence of 0.094 per cent. 

Pyogenic liver abscess can be caused by 
lesions in the portal area other than 
appendicitis. Such lesions include gastro- 
intestinal ulceration, either primary or 
secondary, diseases of the rectum, spleen, 
and pancreas, which cause pyogenic hepatic 
abscess much more frequently than is 
commonly supposed. This is clearly demon- 
strated by the fact that they form 10.2 per 
cent of all causes in the collected series 
and 8.4 per cent in the authors’ series. 
(Graph v.) In rare instances hepatic 
abscess can occur in infants as the result 
of extension of infection from the umbilicus 
through the umbilical veins. Kutsunai*? 
collected seven such reported cases and 
described two additional ones. 
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Pyogenic hepatic abscess can also be 
caused by direct extension from contiguous 
suppurative processes. Although such an 


TABLE | 
INCIDENCE OF PYOGENIC HEPATIC ABSCESS IN 
APPENDICITIS 
| 
Authors | Year | Appen- | Liver 
| dicitis | Abscess 
| | | 
Matterstock"®.........| 1880 | 146 | 11 
Borchardt"*........... | 1897 | 378 | 5 
| 1897 | 517] 5 
200 | 2 
| IQoI 180 | 1 
Sonnenburg”?..........| 1902 | 3,048 | 3 
| 1903 | 1,189 | 8 
Bornhaupt**.......... 1903 | 268 | 3 
Remanger™............] 1904 | 370 | 4 
| | 20 
| 1905 | 947 | 2 
Clogg and Fairbanks*.| 1905 | 125 | 1 
Lockwood™........... | 1905 200 | 2 
1905 | 1,170 I 
Moschcowitz®?........ 1907 | 1,529) 7 
| 1907 | 503 | 2 
Henking*............ 1907 | 279 | 2 
ing | 1909 | 533 | 4 
Fromme”.............| 1911 | 647 | 3 
1911 | 236 1 
1911 | 1,283 |) 2 
1912 | 4,000 | 7 
Daradumm™........... | 1913 417 I 
1913 | 600 | 4 
| 1914 | 4,204 | 15 
Stillman*’ .| 1915 | 1,748 | 2 
$988 | 2,900 | 28 
Demjanovitz®........ | 1927 | 3,046 | 6 
Quainand Weld-| 
| 1928 | 1,000! 1 
Otechkin®™............| 1932 | 31,762 | 15 
Koster and Kasman®?.| 1933 | 1,027 3 
Finney®*..............| 1933 | 3,913 | 3 
Lemberg*. | 1934 | 2,323] 7 
Stewart-Wallace®®..... 1935 4,471 | 5 
Snyder, Hall, and| 
8,969 | 27 
re | 1936 600 | 
| 1938 | 1,463 | 3 
247 (0.36%). 
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extension most commonly arises from dis- 
ease of the gall-bladder, other rarer causes 
are subphrenic space infection resulting 
from intraperitoneal suppurative lesions, 
empyemata, nephritic or perinephritic le- 
sions, and appendicitis. Cholecystitis was 
found to be the cause of liver abscess in 
14 per cent of the 575 collected cases and 
in 6.3 per cent of the authors’ forty-seven 
cases. (Graph v.) 

Whereas trauma is usually considered as 
a rare cause of liver abscess, it is obvious 
from Graph v that its significance has not 
been fully realized. In the collected series 
of 575 cases of pyogenic abscess there were 
seventeen (2.9 per cent), and five (10.6 per 
cent) in the authors’ forty-seven cases, 
in which trauma was the causal agent. 
It is indeed surprising that injury to the 
liver is not a more frequent cause of hepatic 
abscess, as this organ is one of the most 
frequently injured abdominal viscera.” 
Liver abscess may follow trauma as a result 
of a penetrating injury which carries 
microorganisms into the liver substance 
or as a result of a subcutaneous injury 
producing devitalization of liver tissue and 
hematoma, permitting growth of micro- 
organisms always present in the liver. 

Liver abscess may be produced by micro- 
organisms being transported through the 
hepatic artery from distant foci. Such 
blood-borne infections may be due to 
furunculosis, osteomyelitis, ulcerative en- 
docarditis, upper respiratory tract infec- 
tions, and any condition in which there is 
generalized sepsis. Of the 575 collected 
cases of liver abscess, approximately 13 
per cent were due to metastatic infections 
of this type. 

Finally, there is a relatively large group 
of pyogenic hepatic abscesses in which the 
antecedent lesion cannot be determined and 
which for this reason have been termed 
“cryptogenic,” idiopathic, or primary py0- 
genic liver abscesses. Rothenberg and 
Linder™® are of the opinion that such 
abscesses are the result of hematogenous 
infections due to distant foci which may 
be so inconspicuous as to be completely 
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overlooked. However, Beaver®! has ex- 
pressed the belief that in most of these the 
microorganisms are transported through 
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is clearly demonstrated in Graphv. Whereas 
in the collected series of 575 cases this 
group constitutes 17 per cent, in the 
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the portal vein and that the antecedent 
lesions in the portal area are of such minor 
character that they are not recognized 
clinically. The importance of this group 


authors’ series of forty-seven cases it 
represents the largest number (59.5 per 
cent). This considerably greater incidence 
in the authors’ series than in the collected 


| 
Z 
OFZ 


2098 American Journal of Surgery 
cases can be explained by the fact that 
in the collected cases there was a pre- 
ponderance of appendicitis as the etiologic 
agent. In many large reported series, 
hepatic abscess complicating appendicitis 
only was considered. The antecedent lesion, 
appendicitis, is more readily diagnosed 
than other causes of hepatic abscess, which 
obviously increases the incidence of ap- 
pendicitis as an etiologic agent in the 
reported series. 


BACTERIOLOGY 


The most frequently found organisms 
in pyogenic hepatic abscess are B. coli, 
streptococci, staphylococci, or a combina- 
tion of these. In a collected series of 184 
cases, B. coli was found to be the causal 
agent In 30.4 per cent, streptococci in 
26.6 per cent, staphylococci in 26 per cent, 
and a combination of these in 13.5 per cent. 
In the authors’ series of twenty-nine cases 
which were studied bacteriologically, these 
incidences were 31 per cent, 20.6 per cent, 
17.2 per cent, and 17.2 per cent, respec- 
tively. Other microorganisms which rarely 
cause hepatic abscess are B. aerogenese 
capsulatus, B. pyocyaneus, and B. typho- 
sus. Some of the organisms which have 
rarely been isolated in hepatic abscess 
are leptothrix,®? streptothrix,® salmonella,® 
spirochetes,® and gonococci.® On the other 
hand, the pus in pyogenic liver abscess is 
found not infrequently to be sterile. 
Giordano,” Elsberg,® and Rothenberg and 
Linder'* found that in their series of cases 
the pus was sterile in 58.4 per cent, 60 per 
cent, and 45.8 per cent, respectively. In 
the authors’ series there were elven (37.9 
per cent) of twenty-nine cases in which the 
pus was sterile. Blood cultures in pyogenic 
hepatic abscesses are usually sterile. 


PATHOGENESIS AND PATHOLOGY 


The relative infrequency of abscesses of 
the liver as compared with other intra- 
abdominal infections is at first somewhat 
astonishing. Because of its direct vascular 
communication through the portal circula- 
tion with almost all of the abdominal 
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viscera, its systemic blood supply by way 
of the hepatic arteries, its intimate biliary 
system, and its communicating lymphatic 
channels, the opportunities for infection 
and abscess formation are obviously multi- 
tudinous. On the other hand, its plentiful 
blood supply, its characteristic sinusoidal 
vascular structure with freely moving 
blood, and its possessive phagocytic re- 
ticulo-endothelial cells afford numerous 
and competent factors of immunity against 
the localization of infection and the 
development of abscess. As has been out- 
lined above, extension of infection to the 
liver can occur through the portal veins by 
areas drained by the portal system, from 
contiguous viscera including the biliary 
system, by penetrating injuries, and meta- 
static abscesses through the hepatic ar- 
teries. The lymphatic route as a mode of 
extension is conspicuously absent in this 
outline. Although Munro® has empha- 
sized particularly this route of extension, 
there seems to be universal agreement 
among investigators that infection of the 
liver very rarely, if ever, occurs in this 
manner. Another unusual method of ex- 
tension of infection from the appendix 
to the liver is by the retroperitoneal route 
(Loison,” Kérte,2* and Walter-Sallis’'). 
Probably the most frequently attributed 
antecedent lesion in pyogenic abscess 
of the liver is suppurative appendicitis. 
Whereas the most frequent cause of 
hepatic abscess in general is undeniably 
amebiasis, Bruggeman,”? as late as 1917, 
stated that in the non-tropical countries 
appendicitis is the most common cause of 
hepatic abscess. Undoubtedly, appendi- 
citis plays a frequent role in the causation 
of pyogenic hepatic abscess, but, as was 
emphasized above, its frequency has prob- 
ably been overestimated. The first report 
of appendicitis complicated by multiple 
liver abscess is generally conceded to 
Waller,’® in 1846. Hillairet,’* in 1849, and 
Buhl,” in 1854, reported similar cases. 
Although following these first reports there 
were others who made note of its occur- 
rence, including Reginald Fitz in his 
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classic contribution on appendicitis, the 
French clinicians deserve greatest credit 
for their early realization of its importance 
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Fic. 1. Diagrammatic drawing illustrating patho- 
genesis of multiple abscess of liver following acute 


appendicitis. Pyothrombosis involves progres- 
sively the appendiceal veins in the meso-appendix, 
the ileocecal and ileocolic, the superior mesenteric, 
and finally the portal veins. 


and for according it due consideration. 
This is well exemplified by Dieulafoy’s” 
term “‘la foie appendicularie.” 

The proper genesis of this infection is 
rather easy to follow. In the course of 
inflammation of the appendix, thrombo- 
phlebitis of the appendiceal intramural 
vessels invariably occurs. The phlebitis 
can involve progressively the appendiceal 
veins in the meso-appendix, the ileocecal, 
the superior mesenteric, and the portal 
veins, or a small septic embolus can be- 
come detached from the thrombus in the 
immediate neighborhood of the inflamed 
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appendix and be transported through 
the contributing venous channels and 
portal vein to the liver. (Fig. 1.) This 


Miliary 


Cross section-Dome of liver 

Fic. 2. Diagrammatic drawing of cross section 
through right lobe of liver in multiple pyogenic 
abscess following pylephlebitis. The grape-like 
grouping of abscesses clustered about terminal 
branches of portal vein is characteristic of this 
pathologic process. 


is the manner of development of the classi- 
cal liver abscess which follows appendicitis. 
These abscesses are usually multiple and 
for the most part occupy the right lobe. 
(Fig. 2.) The explanation for the latter 
lies in the experimental work of Séregé,” 
Glenard,” Bartlett, Corper and Long,” 
and Dick and Copher,® who have demon- 
strated the existence of two currents of 
blood in the portal vein, one from the 
superior mesenteric which goes to the right 
lobe and one from the inferior mesenteric 
and splenic veins which goes to the left lobe. 

Lesions in the portal area other than 
appendicitis may cause pyogenic hepatic 
abscess by extension of infection via the 
portal route. Thus infected hemorrhoids, 
proctitis, diverticulitis, bacillary dysentery, 
and carcinoma and ulcerations of the 
intestinal tract all may cause liver abscess 
by extension of infected emboli or thrombi 
by way of the portal tributaries to the 
liver substance. 

As has been stated above, pyogenic 
hepatic abscess can be caused by direct 
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extension from contiguous suppurative 
processes. Thus gastric or duodenal ulcera- 
tion with localized abscess formation may 


Fic. 3. Photograph of upper surface of liver from case of multiple pyogenic hepatic 
abscess. The small abscesses studding the surface of the liver may give the erroneous 
impression of multiple metastatic nodules from a distant neoplasm. 


extend through the hepatic capsule and 
in this way produce an abscess of the liver. 
In rare instances infection of the pleural 
cavity may penetrate directly through the 
diaphragm into the liver. However, the 
most common type of pyogenic hepatic 
abscess due to direct extension is caused 
by disease of the gall-bladder and _ bile 
ducts. In cholecystitis associated with 
cholelithiasis, calculi occasionally pene- 
trate the gall-bladder bed and involve the 
liver substance, or the gall-bladder ruptures 
into the hepatic parenchyma with eventual 
production of liver abscess.*! However, 
suppurative cholangitis is the most com- 
mon mechanism by which multiple liver 
abscess develops from cholelithiasis and 
cholecystitis. As a result of biliary stasis 
associated with infection, there is a spread 
of inflammation through the biliary tract, 
or pylephlebitis may supervene on cho- 
langitis by extension of infection along 
the portal spaces via the lymphatics or 
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the small veins of the bile ducts. This usu- 
ally produces multiple abscesses involving 
practically the entire liver and closely 


resembles the classical abscesses which 
follow appendicitis. 

There are two ways in which trauma 
may cause liver abscess, i.e., penetrating 
injuries which carry microorganisms to 
the liver substance, or as a result of 
subcutaneous injury with consequent hem- 
atoma formation and devitalization of 
liver tissue, permitting growth of micro- 
organisms already present in the liver. 
Obviously those types of injuries which 
produce greater destruction of liver tissue 
are more likely to be followed by infection 
and abscess formation. These abscesses 
are usually single and well localized. 
Cases belonging in this category have 
been reported by Waring,*’? Waterworth,* 
Young,*! Massari, and Townsend.* Liver 
abscess resulting from penetration of for- 
eign bodies have been reported by numer- 
ous observers. Lambert*’ reported a case 
resulting from the passage of a pin through 
the stomach into the right lobe. Othei 
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unusual penetrating foreign bodies are 
fish piece of glass,°! and a 
fragment of straw.*? A rare but interesting 
mechanism by which liver abscess is 
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volvement may vary, being either more or 
less generalized, or localized to some 
particular segment by the formation of 
limiting clots. 


Fic. 4. Photograph of section through liver from case of pyogenic hepatic abscess, showing 
gross appearance of abscess formation. Small, lighter areas indicate early involvement. In 
other portions of liver small abscesses may be seen which are still single; others are partially 
coalesced, and additional sites show large abscess cavities resulting from confluence of 
smaller areas imparting honeycombed appearance to the diseased organ. 


produced has been reported by Huard et 
al.°° In this case the hepatic abscess re- 
sulted from the invasion of the liver by 
ascarides, apparently by way of a previ- 
ously formed cholecystogastrostomy. 

In suppurative pylephlebitis, the portal 
vein and its branches are found to contain 
pus and disintegrated blood clots. Either 
constituent may predominate in any par- 
ticular case. Dilatation of the veins is a 
characteristic finding and is due to a weak- 
ening of the walls of the vessels, resulting 
from the inflammatory process, with subse- 
quent bulging. Further involvement of the 
vessel may lead to perforation, facilitating 
the escape of pus into the surrounding 
hepatic tissue. The extent of vessel in- 


Enlargement of the liver almost in- 
variably occurs and in some _ instances 
its weight is doubled. A perihepatitis is 
commonly found, due to involvement 
of Glisson’s capsule, and occasionally 
causes adherence to the diaphragm. Coagu- 
lation necrosis preceding suppuration may 
give the erroneous impression of multiple 
metastatic nodules from a distant neo- 
plasm, and sometimes abscesses near the 
surface may be misleading. (Fig. 3.) The 
organ itself presents a mottled appearance, 
the areas of abscess formation being of a 
pale yellow in contrast to the deep maroon 
of uninvolved hepatic tissue. 

On section the abscesses, when multiple, 
may be seen scattered throughout the liver 
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substance or, In some cases, more or less 
confined to particular sections, the left 
lobe escaping involvement more often than 


Ochsner, et al.—Liver Abscess 


APRIL, 1938 


lobe alone was involved in 41.8 per cent, 
the left lobe in 4.8 per cent, and both lobes 
in 53.2 per cent. In the authors’ series 


Fic. 5. Gross section of liver in the chronic type of pyogenic hepatic abscess. An abscess cavity may be 
seen with a wall almost as thick as the diameter of the defect itself. Another cavity, more centrally 
located, is almost obliterated by fibroblastic proliferation. Still areas reveal the characteristic exten- 
sive fibrous tissue formation in this type of pyogenic hepatic abscess. 


the right. These necrotic areas may vary 
in size from a fraction of a millimeter to a 
centimeter or more. By coalescence, small 
abscesses form larger cavities, or, in some 
cases, adjacent necrotic areas impart a 
honeycombed appearance to the diseased 
organ. (Fig. 4.) Destruction of the paren- 
chyma may take place to such an extent 
that only a shell of the liver remains. Cases 
occur In which a solitary cavity is the 
only lesion resembling the typical amebic 
abscess in gross configuration. These chronic 
cases are characteristically long-standing 
with fibrous tissue formation and have been 
excellently described by Beaver.*! (Fig. 5.) 

Whereas in the collected series of pyo- 
genic hepatic abscesses only 28.8 per cent 
were single, in our series there were 54.5 
per cent. In the collected cases the right 


these incidences were 68.1 per cent, 2.2 per 
cent, and 27.2 per cent, respectively. 
Whereas in the collected cases 71.1 per cent 
were multiple, in the authors’ series only 
45.4 per cent were multiple. (Graph v1.) 
This discrepancy is probably due to the 
considerably greater incidence of appendi- 
citis in the collected cases. This Is sup- 
ported by the fact that of the twenty-fou: 
cases of single pyogenic liver abscess re- 
ported by Rothenberg and Linder,'* onl) 
one was caused by appendicitis. 
Microscopically, in pylephlebitis, rounc 
cell infiltration of the venous wall is seen. 
and leucocytes and cellular detritus ar 
present in the lumen. Adjacent liver cells 
exhibit reaction to the inflammator) 
process with various stages of degen- 
eration usually being demonstrable. 
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Cellular necrosis characterizes the areas 
of abscess formation, the central portions 
of larger lesions containing practically 
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cent) of the authors’ forty-seven cases. 
(Graph vi.) The pyrexia may be remittent, 
intermittent, or occasionally continuous, 


Fic. 6. Photomicrograph of section through pyogenic liver abscess showing area of necrosis, 
diffuse cellular infiltration, and, more centrally, fibrous tissue formation. 


nothing but cellular detritus, while a 
fibrous capsule bounds the periphery. 
Fig. 6.) 


SYMPTOMS AND SIGNS 


The symptoms and signs of pyogenic 
hepatic abscess may be divided into two 
groups, systemic and local. The most 
'requently encountered systemic manifesta- 
tions are fever, pain, chills, and profuse 
sweating. Less frequently there occur 
malaise, anorexia, loss of weight, weakness, 
nausea, and vomiting. In a series of 286 
collected cases, fever was present in 274 
(95.8 per cent) and in forty-four (93.6 per 


but usually depends upon the type of 
onset, and whether the abscess is multiple 
or single. In the classical, multiple liver 
abscess associated with pylephlebitis and 
suppurative appendicitis, fever is character- 
istically of the “picket fence” type and is 
usually accompanied by daily chills. 
Whereas in the series of 286 collected 
cases in which the presence or absence of 
chills was mentioned, this occurred in 
58.7 per cent, in our series of cases it was 
present in only 36.1 per cent. (Graph vit.) 
This discrepancy between the collected 
cases and the authors’ series is undoubtedly 
due to the large incidence of appendicitis 
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and pylephlebitis with associated multiple 


liver abscesses in the former group. Rothen- 
berg and Linder'* observed that daily 
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pain on inspiration in the region of the 
right hypochondrium or right lower chest, 
probably due to involvement of the 
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Grapu vii. Incidence of clinical manifestations of pyogenic hepatic abscess 
based upon 286 collected and 47 authors’ cases. 


chills occurred infrequently in cases with 
single abscess but were quite common 
in patients with multiple abscesses. The 
significance of chills followed by rapid rise 
of temperature during the course of ap- 
pendicitis has been emphasized by Bryant," 
Brown,'? Gerster,?* Babler,® Thalhimer,” 
Eliason,'* Ochsner, Gage, and Garside,” 
and numerous others. 

Pain is more likely to be dull and constant 
and is usually located in the right hypo- 
chondrium or epigastrium. Whereas Elia- 
son’! is of the opinion that pain cannot 
be regarded as of paramount importance 
in the diagnosis, Bryant,*4 Schwartz, and 
Babler® have emphasized its significance. 
Pain was found to be present in 92.6 per 
cent of the collected cases and g1.4 per 
cent of the authors’ cases. (Graph vii.) 
Radiation of pain to the right shoulder, 
probably due to phrenic irritation, has 
been observed by Dixon and Murphy,” 
although Rothenberg and Linder! are 
of the opinion that it occurs infrequently. 
These authors'* also observed that over 
one-third of the patients complained of 


diaphragmatic pleura. Attention has also 
been directed to localized intercostal 

Anorexia, malaise, asthenia, and loss of 
weight are prominent manifestations and 
usually are of early occurrence. On the 
other hand, nausea and vomiting are not 
conspicuous complaints and were present 
in less than one-third of our cases. 

The average duration of symptoms de- 
pends upon the type of onset. Of the 
twenty-four cases reported by Rothenberg 
and Linder! there were sixteen (66.6 per 
cent) with duration of symptoms of three 
weeks or less prior to hospitalization. This 
group constituted 42 per cent of our cases, 
with an average duration of eleven days. 
The shortest duration of symptoms befor: 
admission to the hospital was three day: 
and the longest was 270 days. The longes' 
duration in the hospital was 124 days anc 
the average was twenty-nine days. 

Of the local manifestations, tendernes 
in the hepatic area and liver enlargeme' 
are the most constant. Tenderness w® 
present in all of Rothenberg and Linder’s*’ 
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cases and hepatic enlargement in 91.6 per 
cent. The significance of these two signs 
is clearly demonstrated in Graph vu. Ten- 
derness was present in g2 per cent of the 
collected cases and in g1.4 per cent of the 
authors’. Hepatic enlargement was elicited 
in 89.3 per cent of the collected cases and 
in 61.7 per cent of the authors’ cases. 
(Graph vit.) 

Occasionally in those instances in which 
a distinct bulging can be palpated there 
is redness and edema of the overlying skin, 
indicating involvement of the abdominal 
parietes. Whereas Eliason' stresses the 
importance of this sign, Rothenberg and 
Linder! did not observe it in any of their 
cases. Stevenson”! reported it in only 
5 per cent of his cases of amebic hepatic 
abscess. 

Jaundice does not occur frequently ex- 
cept as a late manifestation, but when 
present is of grave significance. Whereas 
it was observed in only 8.3 per cent of the 
series reported by Rothenberg and Linder, '* 
it occurred in 60 per cent of Collins’* cases. 
It was present in 36.4 per cent of the 
collected cases and in 24.7 per cent of the 
authors’ cases. (Graph vit.) 

Ascites is not a frequent manifestation. 
Whereas Snyder, Hall, and Allen®* found 
it to be present in 22 per cent of their 
cases, Brown! observed it in only 6 per 
cent of the cases he reviewed. Rothenberg 
and Linder’s'* observation that ascites 
occurred in none of their cases is similar to 
ours. However, it is more likely to develop 
in cases of liver abscess associated with 
appendicitis and suppurative pylephlebitis. 


LABORATORY FINDINGS 


_ The only significant findings in examina- 

tion of the urine are: (1) the presence of 
bile in those cases with jaundice; and (2) 
the presence of albumin in patients with 
marked toxemia. 

Characteristically, in pyogenic hepatic 
abscess there is a leucocytosis with a 
proportionate increase in polymorpho- 
nuclear leucocytes. Rogers,? Manson- 


Bahr and Willoughby,"* and Ochsner and 
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DeBakey'* have emphasized that in ame- 
bic hepatic abscess there is a moderate 
increase in leucocytes as contrasted with 
the marked leucocytosis which is seen in 
bacterial hepatitis and abscess. Rothen- 
berg and Linder'® found the average 
leucocyte count to be 16,000 and the 
average polymorphonuclear leucocyte per- 
centage to be 86. The blood picture 
undoubtedly depends upon the type of 
abscess and the character of onset. This 
is clearly demonstrated in Table 11. 


TABLE 1 
BLOOD PICTURE 
| 
Acute Chronic Total 

Leucocytes 

Lowest...... 12,500 7,200 7,200 

Highest... .. 51,250 24,400 51,250 

Average..... 26,924 14,077 19,608 
Neutrophiles 

Lowest...... 75 56 56 

Highest..... 94 84 04 

Average..... 89 75.8 81.3 
R.B.C. 

Lowest......'2,385,000 |1,850,000 [1,850,000 

Highest..... 15,075,000 |4,775,000 |5,075,000 

Average..... 4,100,000 3,098,888 3,590,444 
Hemoglobin 

Lowest...... 50 30 30 

Highest... .. go 80 90 

Average..... 61.6 58.8 60 


The average leucocyte count in the acute 
cases in our series was almost twice as high 
as in the chronic, and the polymorpho- 
nuclear leucocytes showed a corresponding 
increase. In the chronic cases of pyogenic 
hepatic abscess there is usually an associ- 
ated secondary anemia. Whereas the aver- 
age red blood cell count was approximately 
normal in the acute cases of our series and 
definitely diminished in the chronic cases, 
the average hemoglobin in both groups is 
about equal. The only explanation we can 
offer for this curious finding is that the 
acute cases are more likely to be dehy- 
drated, which results in ostensibly normal 
red blood cell counts. 

Roentgenography is undoubtedly one of 
the most significant and reliable aids in 
the diagnosis of liver abscess. The charac- 
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teristic roentgenologic changes are eleva- 
tion and immobility of the diaphragm, 
usually the right. In our experience these 
findings are of inestimable value. Pan- 
coast, Dickinson,'*® and Love” have em- 
phasized the importance of these changes. 
Granger™® has directed attention to the 
significance of the characteristic changes in 
the contour of the diaphragm in liver ab- 
scess alone and in that associated with sub- 
diaphragmatic suppuration. We 
have repeatedly corroborated his observa- 
tion that in subphrenic abscess complicat- 
ing liver abscess there is an obliteration of 
the cardiophrenic angle in the antero- 
posterior roentgenogram and obliteration 
of the anterior costophrenic angle in the 
lateral view, whereas in subphrenic abscess 
due to other causes there is an obliteration 
of the costophrenic angle in the antero- 
posterior view and obliteration of the 
posterior costophrenic angle in the lateral 
roentgenogram. Miles!!* has recently dem- 
onstrated that abscess of the left lobe of 
the liver produces characteristic pressure 
deformities on the barium-filled stomach. 
The lesser curvature assumes a crescentic 
shape, and the cardia and duodenal cap are 
displaced. 

The value of roentgenography in the 
diagnosis of liver abscess is well exemplified 
in our series of cases. In twenty-eight 
cases with roentgenologic studies the 
diagnosis was positive in twenty-three, 
an incidence of 82.1 per cent. 

Wilmoth' has suggested aspiration 
of liver abscess and injection of lipiodol 
followed by roentgenologic studies. Some 
have advocated 
aspiration of pus from hepatic abscesses 
and introduction of thorium dioxide into 
the cavity in order that the size, shape, 
and position of the abscess may be vis- 
ualized on the roentgenogram. In the 
present state of insufficient knowledge 
regarding the end effects of thorium 
dioxide, this procedure appears unjusti- 
fiable to us, especially in a condition 
which can be so readily diagnosed. Rothen- 
berg and Linder'* have also expressed 
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this opinion. Such a procedure also seems 
unwarranted because of the danger of 
contaminating either the pleural or peri- 
toneal cavities by the aspirating needle. 


DIAGNOSIS 


The diagnosis of pyogenic hepatic ab- 
scess is not attended with great difficulty 
if the condition is kept in mind and due 
consideration accorded the clinical mani- 
festations and laboratory investigations. 
In a patient with localized pain and 
tenderness over the hepatic region and 
enlargement of the liver associated with 
pyrexia and chills, one should always 
consider the possibility of hepatic abscess. 
Also, if there is marked leucocytosis 
with a corresponding increase in poly- 
morphonuclear leucocytes, one should be 
even more suspicious of hepatic infection. 
Characteristically, the pain and tenderness 
are well localized in the right hypo- 
chondriac or hepatic region, but may 
radiate to the right shoulder. If, in addition 
to such a clinical picture, there is present 
the characteristic fluoroscopic and roent- 
genologic findings already described, the 
diagnosis of liver abscess is justified. 
The findings in our series corroborate 
the observations of Rothenberg and Lin- 
der'® that nausea and vomiting occur 
far less frequently in hepatic pyogenic 
abscess than in other intra-abdominal! 
suppurative processes. In our series these 
symptoms occurred in only 18 per cent. 
The absence of nausea and vomiting in a 
patient with clinical manifestations of an 
intra-abdominal suppurative process, there- 
fore, is of diagnostic importance. 

From the prognostic and therapeutic 
standpoints it is important to differentiate 
multiple and single abscesses of the live: 
Whereas this is not always possible, 1 
usually can be done if careful consideration 
is given the onset and character of the 
condition. The classical type of multipl« 
hepatic abscess associated with pylephlebi- 
tis and suppurative appendicitis shoul 
offer little difficulty in diagnosis. The 
antecedent suppurative appendicitis, the 
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sudden onset of chills, the high fever, 
the pain and tenderness extending upward 
from the right iliac region, the marked 
leucocytosis, and the obvious sepsis con- 
stitute a classical clinical picture. How- 
ever, multiple abscess of the liver occurs 
in the absence of appendicitis, but in 
contrast to single pyogenic hepatic abscess 
there is usually an obvious, associated 
or antecedent lesion in the portal area. 
Aside from the fact that in single pyogenic 
hepatic abscess the onset is commonly 
insidious, and the source of infection is 
frequently impossible to determine, in 
contrast to multiple liver abscess in which 
the onset is usually sudden and acute 
and the source of infection is more likely 
to be obvious, there are other differential 
diagnostic aids. Fever and chills are not 
so likely to be prominent in single abscess 
and the leucocytosis not so high. As 
regards jaundice, our findings were similar 
to those of Rothenberg and Linder*® 
in that it occurred most often in patients 
with multiple abscess. 

It is also extremely important to differen- 
tiate pyogenic hepatic abscess from amebic 
abscess, especially before the amebic ab- 
scess becomes secondarily infected. Char- 
acteristically, amebic abscess of the liver 
presents an entirely different clinical pic- 
ture. The onset is usually very insidious, 
the temperature is slightly or only moder- 
ately increased, chills occur very rarely, 
and the patient does not appear so severely 
ill as in pyogenic abscess. A history of 
previous dysentery as well as the presence 
of Endameba histolytica in the stool 
are confirmatory evidence of amebiasis. 

Exploratory aspiration of the liver for 
the detection of pus in pyogenic hepatic 
abscess is an entirely unjustifiable and 
dangerous procedure in our opinion. The 
danger of contaminating an uninvolved 
serous surface (pleura or peritoneum) 
is always present. Moreover, the procedure 
is particularly unwarranted in a condition 
which can be so readily diagnosed. That 
this statement is not incorrect is borne 
out by the percentage of cases in which 
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a correct diagnosis was made in our series. 
Of the total forty-seven cases, a correct 
pre-operative diagnosis was made in thirty- 
four, an incidence of 72.3 per cent. There 
was an even higher incidence of correct 
diagnoses in those cases which were 
studied roentgenologically. Of the twenty- 
eight cases in which such an examination 
was made, twenty-three were correctly 
diagnosed, an incidence of 82.1 per cent. 


PROGNOSIS 


Aside from the virulence of the organism 
and the resistance of the host, the prog- 
nosis in pyogenic hepatic abscess depends 
upon: (1) the multiplicity of the lesions 
and whether there is an associated pyle- 
phlebitis; (2) the presence or absence of 
complications; and (3) the type of drainage 
instituted. Multiple abscesses of the liver, 
especially associated with suppurative ap- 
pendicitis and pylephlebitis, are char- 
acterized by a grave prognosis and a 
high mortality. Dieulafoy’s” teaching that 
hepatic abscess following appendicitis was 
invariably fatal was so well accepted that 
when Loison,''® in 1900, presented a 
case with recovery, Poirer and Tuffier''** 
questioned the diagnosis. Thompson'” 
and Gerster?* wrote of the hopelessness 
of the condition. In Petren’s'' series 
of forty-three cases, the mortality was 
93 per cent. Briitt*’ reported a mortality 
of 95 per cent and Otschkin*! recently 
recorded a mortality of 80 per cent. On 
the other hand, Eliason’* reports a mor- 
tality rate of 50 per cent, but it mustbe 
recalled that 58 per cent of his cases had 
single abscesses. Since all of his cases 
followed appendicitis, it is difficult to 
explain the high incidence of single ab- 
scesses of the liver in his series. That 
multiplicity of abscesses in the liver 
undoubtedly affects the prognosis is clearly 
demonstrated by the contrasting mortality 
rates of single and multiple abscesses in 
our series of cases. Whereas of the twenty- 
four cases with single abscess of the liver, 
nine (37.5 per cent) died, of the twenty 
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cases with multiple abscesses, nineteen 
(95 per cent) died. (Graph vit.) 

The significance of the presence of 
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complications in pyogenic hepatic abscess 
is clearly revealed in Graph 1x. In a 
collected series of ninety-seven cases of 
pyogenic liver abscess with complications, 
the mortality rate was 20.7 per cent, in 
contrast to a mortality rate of 60.8 per cent 
in a similar series of 161 cases without 
complications. This becomes even more 
pronounced in the authors’ series as the 
mortality rate was 90.9 per cent In twenty- 
two cases with complications, and 36 
per cent in twenty-five cases without 
complications. 

The importance of the type of therapy 
employed in pyogenic abscess of the liver 
is emphasized by the results obtained in 
the authors’ series of cases. (Graph x.) In 
twenty-two cases in which the transab- 
dominal approach was employed for the 
institution of drainage, there were sixteen 
deaths (72.7 per cent). The transpleural 
method of drainage was used in nine cases 
with six deaths (66.6 per cent). In contrast 
to these high mortality rates is the 32.3 
mortality percentage obtained in six cases 
in which the extraserous approach was 
used for the institution of drainage. In 
previous publications the danger of con- 
tamination of an uninvolved pleural or 
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peritoneal surface has been repeatedly 
emphasized, as well as detailed descrip- 
tions of the type of drainage which avoids 
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Grapu 1x. Mortality of pyogenic hepatic abscess 
according to presence or absence of complications 
in 258 collected and 47 authors’ cases. 


111,120,121,122 Obviously this method of 
drainage cannot be utilized in all types of 
pyogenic hepatic abscess. 

Pyogenic hepatic abscess in general is 
accompanied by a very high mortality rate, 
and, if operation is not employed, is 
almost invariably fatal. The total mortal- 
ity rate in a collected series of 432 cases 
was 79.6 per cent. The total mortality 
rate in the authors’ series of forty-seven 
cases was 72.3 per cent. Whereas in a 
collected series of 102 cases not operated 
upon, the mortality rate was 100 per cent, 
in a collected series of 151 cases in which 
operation was performed the mortality 
rate was 50.9 per cent. These respective 
mortality rates in the authors’ series were 
100 per cent and 64.8 per cent. (Graph x1.) 


COMPLICATIONS 


The complications of pyogenic hepatic 
abscess are usually the result of rupture ©! 
direct extension into one of the adjacent 
viscera or more rarely of thrombosis and 
embolism and, if present, add considerab!) 
to the gravity of the condition. This can be 
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readily observed from Graph tx. The 
mortality rates in the collected and in the 
authors’ cases were respectively 60.8 per 
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previous publication we!’ gave a detailed 
account of this type of complication in 
amebic abscess of the liver. There are two 
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Grapu xi. Mortality of pyogenic hepatic abscess based upon 432 collected 
and 47 of the authors’ cases. 


cent and 36 per cent without complications 
and 90.7 per cent and go.g per cent with 
complications. The most common compli- 
cation, involvement of the adjacent viscera, 
is usually indicative of the patient’s 
neglect or procrastination or signifies the 
physician’s unproficiency and inadvertence. 

Pleural and pulmonary involvement are 
undoubtedly the most frequent complica- 
tions of pyogenic hepatic abscess. In a 


possible routes of extension: (1) usually by 
direct extension through the diaphragm; 
and (2) rarely by embolism. Except in 
those cases with pyemia in which abscesses 
are likely to occur in other organs, pleuro- 
pulmonary complications are more com- 
monly associated with single pyogenic 
abscess of the liver. In such cases the 
abscess most frequently involves the right 
lobe of the liver and usually near the dome. 
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authors’ cases, peritonitis was found in 
thirty-three, an incidence of 7.2 per cent. 
(Graph xu.) This relatively high incidence 


As the abscess cavity enlarges, the path of 
least resistance is towards the diaphragm 
which is gradually incorporated in its wall. 
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Comparative incidence of complications in pyogenic 


hepatic abscess based upon 453 collected cases including the 


authors’. 


If this process occurs relatively rapidly 
before an antecedent pleurisy with adhe- 
sions develops, the abscess will rupture 
into the pleural cavity. However, if an 
accompanying pleurisy with adhesions has 
previously obliterated the pleural cavity, 
the abscess ruptures into the base of the 
right lung. In a collected series of 453 cases, 
including the authors’ cases, pleuropul- 
monary complications occurred in sixty- 
nine, an incidence of 15.2 per cent. (Graph 
xu.) In the authors’ series of forty-seven 
cases there was an associated pneumonia 
in five (10.6 per cent), lung abscess in four 
(8.5 per cent), and empyema in two 
(4.2 per cent). 

Peritonitis as a complication of pyogenic 
liver abscess is a result either of rupture 
of the abscess into the peritoneal cavity or 
of contamination by transperitoneal drain- 
age of the abscess. Peritonitis was a compli- 
cation of liver abscess in seven (8.2 per 
cent) of eighty-five cases reported by 
Keefer.!* There was an associated peri- 
tonitis in fourteen (28 per cent) of the 
fifty cases reported by Collins.* In a 
collected series of 453 cases, including the 


of peritonitis was undoubtedly due to the 
high incidence of transperitoneal drainage 
(59.4 per cent) and emphasizes the danger 
of this type of procedure. 

Subphrenic abscess as a complication 
of liver abscess occurs relatively infre- 
quently. Of the 453 collected cases, includ- 
ing those of the authors, this complication 
was present in eighteen (3.9 per cent). 
Keefer'® observed it in five (5.8 per cent) 
of eighty-five cases. In the authors’ forty- 
seven cases, it occurred in only one (2.1 per 
cent). 

Liver abscess associated with generalized 
pyemia is likely to be complicated by 
abscesses in other organs. Under such 
circumstances, abscesses will be observed 
in the lungs, kidneys, spleen, and brain. 
These complications occurred in eighteen 
(3-9 per cent) of 406 collected cases. These 
cases are invariably fatal. 

More rarely rupture of pyogenic hepatic 
abscess occurs into the pericardium,'’’* 
abdominal wall,** vena cava,!* and thor- 
acic Keefer reported one case 
with pulmonary infarct. This occurred in 
one of our cases also. 
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TREATMENT 


The treatment of pyogenic hepatic 
abscess may be divided into: (1) prophy- 
lactic, and (2) surgical. The importance of 
prophylaxis cannot be emphasized too 
greatly. This is particularly applicable to 
the multiple hepatic abscesses which are 
preceded by appendicitis and pylephlebitis, 
because once the development has pro- 
ceeded to the stage of multiple abscess 
formation surgical therapy offers only the 
slightest hope. This becomes obvious upon 
the realization of the high mortality 
reported by numerous 
Thus, it is readily apparent that only by 
the prevention of extension of such a 
process of inflammation can the mortality 
rate be materially reduced. 

As has been emphasized by Melchior,!’ 
Thalhimer,® and others, it is essential in 
those cases of appendicitis which give a 
history of chills occurring pre-operatively 
that the appendiceal, ileocolic, superior 
mesenteric vessels, and even the portal vein 
be examined carefully during the operation. 
Such an examination will permit the recog- 
nition of thrombosis in these vessels, the 
degree of its extension, and, by the applica- 
tion of proper surgical therapy, the avoid- 
ance of the possible development of 
pylephlebitis and multiple liver abscess. 
If, during the post-operative course follow- 
ing an appendectomy for acute appendi- 
citis, chills develop and a diagnosis of 
pylephlebitis can be made, a secondary 
operation, as suggested by Braun*® and 
Melchior,'*® should be performed. Obvi- 
ously, the earlier the diagnosis is made, the 
greater likelihood is the procedure to be 
successful. 

Once pylephlebitis has occurred and is 
recognized either pre-operatively or post- 
operatively, the treatment is surgical. In 
1903, Gerster?? advocated exposure and 
evacuation of the infected and thrombosed 
vein and reported two such successful 
cases. Wilms,'” in 1909, advised ligation 
of the veins at the ileocecal angle and 
reported a successful case treated in this 
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manner. On the other hand, Sprengel'® 
recorded a case in which this procedure 
was done and the patient died three weeks 
later of pylephlebitis and multiple liver 
abscesses. Redk* expressed the view that 
the Wilms operation is of no avail be- 
cause the process has usually extended 
beyond the ileocecal area. In an attempt 
to obviate this objection, Braun,‘ in 1913, 
suggested ligation of the ileocolic vein and 
reported two successful cases in which 
this procedure was performed. Melchior,'* 
in 1928, collected thirteen cases in which 
the Braun operation had been done and 
divided them into two groups: (1) primary 
ligation, i.e., at the time of appendectomy 
or drainage; and (2) secondary ligation, 
i.e., after the primary operation. Whereas 
of the eight cases in the former group none 
died, only one of the five cases in the latter 
group lived. Stewart-Wallace® recently 
collected fifteen cases in which primary 
ligation was performed with recoveries in 
all but two, and these did not develop 
pylephlebitis but died of peritonitis.’*! 
This author® reports one case and has 
collected five others in which the superior 
mesenteric vein was ligated. Of these six 
cases, four, including one of his own, 
recovered. From these observations and 
his experimental investigations he con- 
cludes that it is possible to ligate the 
superior mesenteric vein at or below the 
level of the transverse mesocolon and 
the third part of the duodenum without 
the development of the bowel necrosis. 
Because in experimental animals it was 
possible to obstruct the portal vein com- 
pletely after producing a collateral cir- 
culation, Neuhof'*? suggested that this 
procedure might be performed in cases of 
suppurative pylephlebitis. Beer’s'®* at- 
tempt to do this in a case of pylephlebitis 
was unsuccessful. Three cases of portal 
ligation which were unsuccessful were 
reported by Colp“ in 1926. It is, therefore, 
obvious that once the process has extended 
to the portal vein, ligation of this vessel 
is of little avail as the affection has already 
reached the liver. Even in those cases in 
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which an inflammatory process has ex- 
tended into the liver and there is evidence 
of hepatic suppuration, little can be 
accomplished by surgical intervention ex- 
cept in solitary abscess. 

The treatment of solitary pyogenic 
hepatic abscess consists of incision and 
drainage. The type of drainage instituted 
is extremely important, as has been 
mentioned above. Only that type of 
drainage which completely avoids the 
slightest possibility of contamination of 
a virgin pleural or peritoneal surface 
should be employed. This surgical prin- 
ciple is an absolute desideratum. 

The two types of drainage procedures 
which can be employed are transthoracic 
and transabdominal, either through a 
transserous or an extraserous approach. 
The transpleural method of approach 
was first suggested by Trendelenburg!*4 
in 1883, for drainage of subphrenic abscess. 
Avoidance of contamination of the pleural 
cavity was attempted by suturing the 
costal and diaphragmatic layers of the 
pleura together. Beck!* suggested a modi- 
fication of this procedure and advocated 
its performance in two stages: (1) suture 
of the costophrenic pleural reflection and 
packing the wound for forty-eight hours 
with gauze impregnated with an irritative 
substance to produce adhesions; and (2) 
incision through this area at a second 
stage. Ina recent publication we!! have 
reviewed the literature on this subject 
and directed attention to the inadequacy 
of such procedures i in protecting the virgin 
pleural cavity against invasion. This is 
not only adequately demonstrated but 
forcefully emphasized by the contrasting 
mortality rates in the authors’ series of 
cases. Whereas of the nine cases in which 
the transpleural method of drainage was 
employed, there were six deaths (66.6 per 
cent), of the six cases in which the extra- 
serous approach was used, there were only 
two deaths (33.3 per cent). (Graph x.) 

Similarly, the disadvantages of the 
transperitoneal approach is apparent in 
that it permits possible contamination 
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of the uninvolved portions of the peri- 
toneum. If during laparotomy, pyogenic 
abscess of the liver is discovered, it is 
imperative not to drain the abscess at 
this stage. Adhesions between the peri- 
toneal surface of the liver and the overlying 
parietal peritoneum should be produced 
and drainage through this area performed 
forty-eight hours later. The danger of 
contaminating the virgin peritoneal cavity 
is clearly shown in our series of cases. 
In twenty-two cases in which the trans- 
peritoneal method of drainage was insti- 
tuted, there were sixteen deaths, a 
mortality rate of 72.7 per cent. (Graph x.) 

It therefore becomes obvious that ade- 
quate evacuation of liver abscess, particu- 
larly solitary abscess, should be performed 
in such a manner that contamination 
of the pleural and peritoneal cavities is 
thoroughly avoided. Depending upon the 
location, this can be readily accomplished 
by an extraserous anterior or posterior 
approach. If there is evidence of location 
of the abscess in the anterior or antero- 
inferior surface of the liver, the procedure 
advocated by Clairmont!* for drainage 
of subphrenic abscess can be utilized. This 
consists of making the skin incision an- 
teriorly just beneath and parallel to the 
costal margin and after traversing the 
oblique muscles and transversalis fascia, 
carefully mobilizing the parietal peri- 
toneum from the lower surface of the 
diaphragm. If, following this, the abscess 
can be reached extraperitoneally, it should 
be drained at this stage. However, if the 
abscess cannot be approached extraperi- 
toneally, the visceral and parietal surfaces 
of the peritoneum should be induced to 
adhere by packing the area with gauze 
impregnated with some irritative sub- 
stance and drainage through this area 
performed at a subsequent stage. 

If there is no evidence of localization 
of the abscess of the anterior abdominal! 
region, the most rational method ol 
drainage is by the retroperitoneal approach 
previously described. 121,122, 137,138 This 
procedure consists briefly of making the 
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skin incision directly over the twelfth 
rib and, after subperiosteally resecting 
this rib, making a transverse incision 
through its bed at the level of the spinous 
process of the first Iumbar vertebra. 
Melnikoff'** has demonstrated by exten- 
sive anatomic investigations that the 
relation of the costophrenic angle to the 
pleura varies considerably in different 
individuals, but that it never extends 
below the level of the spinous process 
of the first lumbar vertebra. The sig- 
nificance of making the transverse incision 
at the level of the spinous process of the 
first lumbar vertebra is, therefore, appar- 
ent. After entering through this incision 
into the retroperitoneal space between 
the upper pole of the kidney and the 
inferior surface of the liver, mobilization 
of the parietal peritoneum from the under- 
surface of the diaphragm can be readily 
effected. Thus, the liver abscess can be 
drained completely extraserously. The re- 
sults obtained in those cases of the authors’ 
series in which this method of drainage 
was instituted clearly demonstrate its 
undeniable usefulness and obvious advan- 
tages. Of the six cases in which this method 
of drainage was employed, only two died, 
a mortality rate of 33.3 per cent. One of 
the patients who died was in extremis, 
with marked jaundice when operated upon, 
and subsequent examination revealed a 
huge abscess cavity with the remaining 
portion of the liver as a mere shell. The 
other patient developed parotitis and 
bronchopneumonia post-operatively, and 
died ten days after operation. 


SUMMARY 


. An analysis is presented of 830 cases 
of 7 pyogenic hepatic abscess collected from 
the world literature and a presentation of 
47 additional cases is made. 


2. During the ten-year period, 1928- 


1937 inclusive, there were 186 cases of 
abscess of the liver admitted to Charity 
Hospital and Touro Infirmary in New 
Orleans. Of this number, 139 (74.7 


per 
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cent) were amebic abscesses and 47 (25.2 
per cent) were pyogenic. During this 
same period there were 440,776 total 
admissions to the Charity Hospital, among 
which there were 160 (0.029 per cent) 
abscesses of the liver, and 1,152 patients 
diagnosed as having liver disease, of which 
10.2 per cent were amebic abscesses and 
3.6 per cent were pyogenic abscesses. 
The sex incidence of pyogenic hepatic 
abscess reveals a preponderance of occur- 
rence in the male, 67.4 per cent in the col- 
lected series and 70.2 per cent in the 
authors’. This is probably explained by the 
fact that the etiologic agents occur more 
frequently in the male. The greatest 
age incidence is from the third to the 
fifth decades. There is no significant racial 
predisposition. 

3. Pyogenic liver abscess is primarily 
a complication of an_ intra-abdominal 
suppurative process with the antecedent 
lesions in the portal area. Of these lesions, 
suppurative appendicitis is the most fre- 
quent. Appendicitis was the etiologic 
agent in 34.2 per cent of the collected 
cases and 10.6 per cent of the authors’ 
cases. This discrepancy is due to the 
fact that the majority of reports in the 
literature represented primarily the au- 
thor’s interest in pylephlebitis and liver 
abscess as complications of appendicitis. 
Pyogenic liver abscess can be caused 
also by direct extension from contiguous 
suppurative processes, trauma, and by 
transportation of microorganisms through 
the hepatic artery from distant foci. 
There is a relatively large group (59.5 per 
cent) of the authors’ series termed “crypto- 
genic,” idiopathic, or primary pyogenic 
hepatic abscess in which the antecedent 
lesion could not be determined. 

4. The most frequently found organisms 
in pyogenic hepatic abscess are B. coli, 
streptococci, and staphylococci. 

5. Pyogenic hepatic abscess may be 
multiple or single, and usually involves the 
right lobe. The abscesses were single in 
28.8 per cent, multiple in 71.1 per cent, and 
involved the right lobe alone in 41.8 per 
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cent of the collected cases. In the authors’ 
forty-seven cases these incidences were 
54.5 per cent, 45.4 per cent, and 68.1 per 
cent, respectively. 

6. The principal symptoms and signs of 
pyogenic hepatic abscess are fever, pain 
and tenderness over the hepatic area, 
liver enlargement, chills, and jaundice. 
Characteristically, there is a leucocytosis 
with a proportionate increase in poly- 
morphonuclear leucocytes. The character- 
istic roentgenologic changes are elevation 
and immobility of the diaphragm, usually 
the right. The diagnosis was positive in 
82.1 per cent of 28 cases in the authors’ 
series in which roentgenologic studies were 
made. 

7. The prognosis in pyogenic hepatic 
abscess depends upon: (1) the multiplicity 
of the lesions; (2) the presence or absence 
of complications; and (3) the type of drain- 
age instituted. Whereas of the twenty-four 
cases in the authors’ series with single 
abscess of the liver nine (37.5 per cent) 
died, of the twenty cases with multiple 
abscesses, nineteen (95 per cent) died. The 
mortality rate was 90.9 per cent in those 
cases with complications and 36 per cent 
in the cases without complications. The 
total mortality rate was 79.6 per cent in 
the collected cases and 72.3 per cent in the 
authors’ series. Whereas in those cases not 
operated upon the mortality rate was 
100 per cent in both series, in the cases in 
which operation was performed the mortal- 
ity was 50.9 per cent in the collected series 
and 64.8 per cent in the authors’ series. 

8. The complications of pyogenic he- 
patic abscess are usually the result of 
rupture or direct extension into one of the 
adjacent viscera. 

g. The treatment of pyogenic hepatic 
abscess may be divided into: (1) prophy- 
lactic and (2) surgical. Prophylaxis is 
particularly applicable to multiple hepatic 
abscesses which are preceded by appendi- 
citis and pylephlebitis, because once the 
development has proceeded to the stage of 
multiple abscess formation, surgical ther- 
apy offers only the slightest hope. The 
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treatment of solitary pyogenic hepatic 
abscess consists of incision and drainage. 
10. The employment of that type of 
drainage which completely avoids the 
slightest possibility of contamination of 
the peritoneal or pleural cavity is of 
paramount importance. The results ob- 
tained in the authors’ series of cases clearly 
demonstrate this fact. Of the twenty-two 
cases in which the transperitoneal approach 
was employed for the institution of drain- 
age, there were sixteen deaths (72.7 per 
cent). The transpleural method of drainage 
was used in nine cases with six deaths 
(66.6 per cent). In contrast to these high 
mortality rates is the 33.3 per cent mor- 
tality obtained in six cases in which the 
extraserous approach was used. 
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ELEMENTS OF ORTHOPAEDIC SURGERY. 
By N. Ross Smith, F.R.c.s. (ENG.). Fore- 
word By R. C. Elmslie, F.r.c.s. Baltimore, 
1937. William Wood and Company. Price 


$4.00. 


This work (246 pages) is offered the profes- 
sion as a concise and practical account of the 
elements of orthopedic surgery, especially to 
those members of the profession (surgeons and 
students) who do not require the full knowledge 
given by larger textbooks, and for nurses and 
masseuses engaged in orthopedic work. Rare 
conditions are omitted or merely mentioned in 
a few words. Pathologic appearances are stated 
briefly. The essential steps of operations are 
indicated, but details needed only by operating 
surgeons are omitted. In the chapters on frac- 
tures mainly the mechanical principles in 
treatment are considered, so that a sound 
understanding of the reasons for methods may 
be readily acquired. In the appendices a short 
account is given of physiotherapy, splints, 
appliances, and plaster-of-Paris technique. 

There are ninety-nine illustrations and an 
index. 

Naturally, we do not recommend this book 
to the finished surgeon, but to the medical 
student and surgical neophyte it is well de- 
signed as a prelude to more pretentious texts. 


Neuro.ocy. By Roy R. Grinker, M.p. 
Second Edition. Springfield, 1937. Charles 
C. Thomas. Price $8.00. 


The second edition of Dr. Grinker’s ‘‘ Neu- 
rology”’ continues to maintain the pace set by 
its predecessor, which was well received by the 
profession. In its rebirth it has gained rather 
than lost, as the author has had an opportunity 
to correct errors and rectify omissions. The 
title delimits the field accurately, since the 
scope of the work is sharply restricted to 
the neurologic field, ignoring psychiatry 


completely. 

This edition follows the well defined path 
of the first, and in its thirty chapters it covers 
one thousand pages of fairly compact material. 
Four hundred well selected illustrations clarify 
the points and enliven the material. 


‘BOOK REVIEWS» 


As stressed by the author, there has been a 
fairly complete revision of the chapter dealing 
with the vegetative nervous system, and also 
that on the cerebral cortex. Likewise in the field 
of therapy, readers will find the book fairly 
well up to date. The modern textbook is 
valueless without appended references, and 
in this respect one will be gratified to discover 
full lists. The chapter on the vegetative nervous 
system cites 83 and that on the cerebral 
cortex gives 70. 

The fundamental purpose of the book is to 
present a correlated view of neurology, stressing 
that which each fundamental branch of medi- 
cine has to offer, and in this it has not failed. 
Based on this concept, the clinical presenta- 
tions are well rounded in their description. 

The volume deserves a favorable reception. 


DISEASE AND THE Man. By Roger F. 
Lapham, a.B., M.D. New York, 1937. Oxford 
University Press. Price $2.00. 


We can write no better a review of Dr. 
Lapham’s book than to quote parts of Dr. H. O. 
Mosenthal’s foreword and say that we, too, 
agree. 

“The successful blending of human relations 
with science in medicine, that is, the thoughtful 
application of harsh facts so that patients will 
not be killed by kindness on the one hand, nor 
have their sensibilities bruised to a pulp on 
the other, is persistently coming to the fore as 
a duty of the physician. Dr. Roger Lapham 
has succeeded admirably in presenting an in- 
structive, as well as an attractively readable 
essay on this subject. It is refreshing to realiz« 
that one of the younger generation of physicians 
has had sufficient power of observation and 
literary energy for the audible formation of his 
ideas, which should be a help to many. . 
We can, without any reservation, wish that 
many will read this volume and profit thereby.” 

The author, in this book of 143 pages, cover 
the following subjects: The Problem of Med: 
cine, The Physician, Examining the Patient 
The Follow-Up, Controlling the Patient, Th: 
Neurotic Patient, The Prescription, The Nurs 
Physician and Interne, and Conclusion. 

A well written, delightful, helpful book. 


320 


